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PREFACE 

This book is written to meet the needs of pupils of 
grades seven and eight and those of more advanced grades 
who wish to review arithmetic. 

Like the first two books of the series, it aims to make 
pupils proficient in arithmetical processes, and to make 
them thinkers as well as doers. 

To accomplish these ends it provides a great amount of 
drill work, both oral and written, and a wealth of well- 
graded problems of a varied character, yet practically all 
closely associated with the affairs of everyday life. In 
other words, it may be said that the aim of the book is to 
give the pupil such thorough grounding in arithmetic as 
will qualify him to take advantage of any opportunity 
that may be open to him, rather than to fit him for some 
special vocation in which he may not engage. 

Attention is invited to the following features of the 
book : 

1. The thorough review and extension of Fundamental 
Processes, Fractions, Decimals, and Denominate Amounts, 
designed to perfect the work done in the lower grades. 

2. The abundance and up-to-date character of the prob- 
lems^ which are closely allied with a variety of activities 
and which are based on facts derived first hand from the 
most reliable sources. 

m 



iv PREFACE 

3. The treatment of such subjects as Parcel Post, 
Postal Savings Banks , etc. 

4. The explanations of illustrative examples, which set 
forth in correct form the logical steps leading to results, 
and which are designed to induce correct habits of thought 
and orderly arrangement of work. 

5. The treatment of Negotiable Paper and Banking^ 
in which are found photographic forms of business papers 
in everyday use and explanations of them in language 
free from technicalities. 

6. The extensive treatment of Mensuration and the 
method employed of deriving most of the important prin- 
ciples of the subject. 

7. The topical arrangement and the numerous reviews. 

8. The placing of the less important subjects in a supple- 
ment. 

9. The omission of subjects and problems which are 
obsolete, overcomplex, and impra>cticable. 
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THIRD BOOK 

WHOLE NUMBERS 

NOTATION AND NUMERATION 

Definitions 

1. Quantity is anything that can be measured; as, 
weighty lengthy value, time. 

2. A unit is any standard of reference employed in 
counting a collection or in measuring a quantity; as, a 
poundy a yard, a dollar^ a day. 

3. A number is the direct answer to the question : How 
many? 

4. One is the simplest number and is called the unit 
of number, or unity. 

6. The first nine numbers, sometimes called the simple 
numbers, are : one, two, three, four, five, six, seven^ eight, 
nine. 

6. An amount is an expression denoting the number 
and kind of units in a quantity ; as, two pounds, five 
yards, six dollars, five head. 

7. Similar amounts are such amounts as are composed 
of the same kind of units ; as, three bushels and five bushels. 
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8. Numeration is the method of expressing numbers 
in words. 

9. Notation is the method of expressing numbers by 
means of characters called numerals. 

10. The Arabic notation, the system in general use, is so 
named because it was introduced into Europe by the Arabs. 

11. The Roman system of notation, which is employed 
only for special purposes, is so named because it was the 
system in use among the ancient Romans. 

Arabic System 

12. The Arabic numerals, called figures, used to express 
numbers, are : 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 ; named, naughty 
oney twOy threCy fouVy fivCy sixy severiy eighty nine. 

13. The figure is also called cipher or zero ; the figures 
i, 2, 3, 4, 5, 6, 7, 8, 9 are called digits. 

14. Nine and one make ten. When ten is thought of 
as a single group, the group is called a ten. Two tens 
make twenty ; three tens, thirty ; four tenSj forty ; and so 
on to ninety. The tens are expressed in figures by writing 
after each of the nine digits in turn ; as, 10, 20, etc. 

16. If each of the first nine numbers is united in turn 
with ten, the numbers eleven, twelve, thirteen, fourteen . . . 
to nineteen are formed ; if united with twenty, the numbers 
twenty-one, twenty-tioo ... to tioenty-nine are formed ; and 
so on until ninety-one, ninety-two ... to ninety^ine are 
formed. 
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16. A number consisting of tens and units is expressed 
by two figures, the right-hand figure expressing the num- 
ber of units, and the left-hand figure, the number of tens. 

17. Ten tens make one hundred. One hundred thought 
of as a single group is called a hundred. Himdreds, like 
units and tens, are numbered from one to nine inclusive, 
forming the numbers one hundred^ two hundred^ three hun- 
dred, and so on to nine hundred. The hundreds are ex- 
pressed in figures by writing 00 after each of the nine 
digits in turn ; as, 100, 200, etc. 

18. If each number less than one hundred is united in 
turn with one hundred, the numbers one hundred one, one 
hundred two ... to one hundred ninety-nine are formed ; 
if united with two hundred, the numbers two hundred one, 
two hundred two ... to two hundred ninety-nine are formed; 
and so on, until the numbers nine hundred one, nine hun- 
dred two ... to nine hundred ninety-nine are formed. 

19. A number consisting of hundreds, tens, and units is 
expressed by three figures : the first, counting from the 
right, expresses the number of units; the second, the 
number of tens ; and the third, the number of hundreds. 
When there are no tens, a cipher is written in tens' place ; 
when no units, a cipher is written in units' place. 

Thus, 268 expresses tioo hundred sixty-eight; 307, three hundred 
seven; 240, two hundred forty. 

20. Units, tens, and hundreds are called, respectively, 
units of the^rs^, second, and third order. 
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Exercise 1 

1. Name the first nine numbers. 

2. Nine and one combined form what number? 

3. Name the tens. 

4. State how the tens are expressed by figures. 

5. How many numbers are there between ten and 
twenty ? 

6. The numbers between ten and twenty are formed 
by uniting with ten what numbers in turn ? 

7. With what number are the numbers from one to 
nine inclusive united to form the numbers between twenty 
and thirty ? 

8. State how the numbers between thirty and forty 
are formed ; between eighty and ninety. 

9. A number consisting of tens and units is expressed 
by how many figures ? 

10. In a number of two figures the left-hand figure 
expresses the number of what? 

11. Ten tens combined form what number? 

12. Name the hundreds. 

13. How are the hundreds expressed by figures ? 

14. How many numbers are there between one hun- 
dred and two hundred ? 

15. A number consisting of units, tens, and hundreds 
i§ expressed by how many figures ? 
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1 6. In a number of three figures, the first, counting 
from the right, expresses the number of what ? the sec- 
ond? thethu-d? 

17. In 276 for what number does the 2 stand? the 7? 
the 6? 

18. In a number of three figures what figure is written 
in tens' place when the number contains no tens ? What 
figure is written in units' place when the number contains 
no units? 

19. Write the number consisting of three imits of the 
first order and two of the second. 

20. Write the number consisting of five units of the 
first order, two of the second, and three of the third. 

21. Write the number consisting of five units of the 
first order and one of the second. 

22. Write the number consisting of eight units of the 
third order and four of the second. 

23. Name the number made up of eight hundreds, five 
tens, and six units. 

24. Name the number made up of four hundreds and 
seven tens. 

25. Name the number made up of nine hundreds and 
three units. 

21. Ten hundreds make a thousand. Thousands are 
numbered from one to nine hundred ninety-nine inclusive. 
Ten thousands make a ten-thousand; ten ten-thousands 
make a hundred-thousand. 
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22. Thousands, ten-thousands, and hundred-thousands 
are called, respectively, units of \he fourthy fifths and sixth 
orders and are written in the fourth, fifth, and sixth places 
on the line of notation ; unit-thousands in the fourth place, 
ten-thousands in the fifth place, and hundred-thousands in 
the sixth place. Thousands are followed by three ciphers, 
occupying the hundreds', tens', and units' places. 

23. If each number less than one thpusand is united in 
turn with one thousand, the numbers from one thousand 
to one thousand nine hundred ninety-nine are formed; if 
united with two thousand, the numbers from two thousand 
to two thousand nine hundred ninety-nine are formed; and 
so on until the numbers from nine hundred ninety^ine 
thousand to nine hundred ninety-nine thousand nine hundred 
ninety-nine are formed. 

24. A number consisting of thousands, hundreds, tens, 
and units is expressed by writing after the number of 
thousands, the number of hundreds, the number of tens, 
and the number of imits. If units of any order are want- 
ing, a cipher must be written in that order's place. 

Thus, 375,845 expresses three hundred seventy-five thousand eight 
hundred forty five, and 40,701, /or^y th^u^sand seven hundred one. 

26. The system of grouping and representing numbers 
which is in general use and which is based on the number 
teny is called the decimal system. In the decimal system 
of notation, ten units of any order make one unit of the next 
higher order. 
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26. One thousand thousands make a million^ and one 
thousand millions make a hiUion. 

27. Millions and billions, like thousands, are numbered 
from one to nine hundred ninety-nine inclusive. Millions 
are written in the seventh, eighth, and ninth places on the 
line of notation and are followed by six ciphers ; billions 
are written in the tenth, eleventh, and twelfth places, and 
are followed by nine ciphers. 

Thus, 212,000,000 represents two hundred twelve million; 
452,000,000,000 represents four hundred fifty-two biUion, 

28. If each number less than one million is united in 
turn with one million, the numbers between one million and 
ttoo million are formed ; if united with two million, the 
numbers between two million and three million are formed ; 
and so on until the numbers between nine hundred ninety- 
nine million and one billion are formed. In a similar man- 
ner, if each number less than one billion is united with 
each of the billions, the numbers between the billions up 
to a trillion are formed. 

29. A number may be expressed in figures by separating 
it into units, thousands, millions, billions, etc., and writing 
these in succession from the highest to the lowest, allow- 
ing three places for each after the highest. 

Thus, five billion two hundred sixty-seven million thirty-eight 
thousand four hundred twenty-nine is written 5,267,038,429. 

Note. When a number consists of more than four figures, it is custom- 
ary to separate them by commas or spaces into groups of three figures each, 
beginning at the right. 
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Exercise 2 

1. Beginning at billions, name the periods to units. 

2. Name the orders in units' period. 

3. Name the orders in millions' period. 

4. Name the orders in thousands' period. 

5. How many ciphers are required to writ6 one billion? 

6. Counting from the right, what is the third period ? 

7. Name the number made up of 267 units of the 
second period. 

8. Name the number made up of seven units of the 
third order. 

9. Name the number made up of 46 units of the third 
period. 

10. Name the number made up of 5 units of the sixth 
order. 

1 1 . How many thousands make a million ? 

12. How many millions make a billion? 
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13. In the number 276,853 tell what number each fig- 
ure represents. 

14. In the number 7,840,009,060 what does the 7 
represent? the 840? the 009? the 060? 

15. What is the name of 1000 billions ? 

Read: 

16. We use in a single year 90,000,000 cords of fire- 
wood and 44,000,000,000 board feet of lumber. 

17. In a recent year 4,002,000 cords of wood were used 
in the manufacture of paper. 

18. In a recent year the United States produced 3,125,- 
713,000 bushels of Indian com; 695,443,000 bushels of 
wheat; 1,126,765,000 bushels of oats; 162,227,000 bushels 
of barley; 33,039,000 bushels of rye; and 17,239,000 
bushels of buckwheat. 

Exercise 3 

Copy the following, writing the numbers in figures : 

1. The English language contains about six hundred 
thousand words. 

2. Yellowstone National Park contains two million 
one hundred forty-two thousand seven hundred twenty 
acres, and Yosemite National Park contains seven hun- 
dred nineteen thousand six hundred twenty-two acres. 

3. The United States produced, in a recent year, three 
hundred twenty-eight million one hundred ten thousand 
seven hundred forty-nine pounds of wool, and Argentina 
three hundred twenty-eight million seven hundred thirty- 
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one thousand pounds. The total production of wool in 
North America in that year was three hundred forty mil- 
lion three hundred twenty thousand seven hundred forty- 
nine pounds ; the total in Europe was eight hundred four 
million nine hundred five thousand seveaity-four pounds ; 
in South America four hundred thirty-six million seven 
hundred sixteen thousand pounds. 

4. The English language is spoken by more than one 
hundred fifty million people; the German, by more than 
one hundred twenty million people ; the Russian, by more 
than ninety million ; the French, by more than sixty mil- 
lion; the Spanish, by more than fifty million ; the Italian, 
by more than forty million ; and the Portuguese, by more 
than forty million. 

5. The quantity of salt produced in this country in 
1908, according to statistics compiled by the United States 
Geological Survey, amounted to twenty-eight million eight 
hundred twenty-two thousand sixty-two barrels of two 
hundred eighty pounds each, valued at seven million five 
hundred fifty-three thousand six hundred thirty-two dol- 
lars. The states producing the greatest quantity were as 
follows : Michigan, ten million one hundred ninety-four 
thqusand two hundred seventy-nine barrels; New York, 
nine million seventy-six thousand seven hundred forty- 
three barrels ; Ohio, thirteen million four hundred twenty- 
seven thousand four hundred seventy-eight barrels; and 
Kansas, two million five hundred eighty-eight thousand 
eight hundred fourteen barrels. 
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Reading Numbers Approximately 

30. The distance from New York to Prescott, Ariz., is 
2861 miles. Approximate distances from New York to 
Prescott are 3000 miles, 2900 miles, and 2860 miles. 
3000 miles expresses the distance correct to the nearest 
1000 miles, as 3000 miles is nearer 2861 miles than is 
2000 miles. 2900 miles expresses the distance correct to 
the nearest 100 milesy as 2900 miles is nearer 2861 miles 
than is 2800 miles. 2860 miles expresses the distance 
correct to the nearest 10 miles, as 2860 miles is nearer 
2861 miles than is 2870. 

DISTANOBS FROM NBW YORK TO CITIBS IN UNITBD STATBS 



Cities 


Miles 


Cities 


Miles 


Cities 


Miles 


Birmingham, Ala. 
Carson City, Nev. 
Cheyenne, Wyo. 
San FranciBCO, Cal. 


1,043 
3,016 
1,966 
3,183 


New Orleans, La. 
Jackson, Miss. 
St. Louis, Mo. 
Savannah, Ga. 


1,365 

1,501 

1,060 

844 


Seattle, Wash. 
Vicksburg, Miss. 
Portland, Ore. 
Galveston, Tex. 


3,184 
1,282 
3,248 
2,182 



Exercise 4 

(Refer to Table, Sec. 30, in answering these questions.) 

1. Read tlie distance from New York to each of the 
cities named in the table. 

2. Read the distance from New York to each of the 
cities named in the table, correct to the nearest 10 miles. 

3. Read the distance from New York to each of the 
cities named in the table, correct to the nearest 100 miles. 
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Pictures of Numbers 

31. Numbers are sometimes represented by pictm^s 
called graphs. 

I. In Figure 1 each line opposite the name of a state 
stands for the amount of arid land in that state, each 
one eighth inch of the line representing 1 million acres. 
In Arizona there are two million acres of arid land. Bead 
the amount of arid land in each state. 



J\R/ZON/i, ,.. 

CAUFORN/A, 

COLORADO. 

fDAHO. 

MONTANA. 

NEBRASKA...,,^ 

NEV/iDA, 

N£W MEX/CO... 
NORTH DAKOTA 

OKLAHOMA. 

OREGON 

SOUTH DAKOTA.. 

UTAH. 

WA5H/NCT0N.. 
WYOMiNG.... 



3 








5 . 








10 








15 










1 
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Fig. I 
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2. In Figure 2 each unit of a heavy line represents 
I million 500-pound bales of cotton, exported from the 
United States during the year named opposite the line. 



1911 

1910 

1909 

BOB 

1907 

1900 

1890 

IB80 

1870 


a 






2 


1 


a 


\ 


A 


► 


1 


\ 


C 


i 


1 


t 


i 


1 


9 
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1660 

1850 






- 










lti4U 
1&30 









Fig. 2 



(Notice that the line opposite 1911 consists of 8 units, each 
divided into halves. In that year there were exported 
8 million 500-pound bales.) 

Bead the number of bales exported each year. 
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The Roman System 

32. The Romans represented numbers by seven letters, 
and combinations of them. These letters are I, represent- 
ing one ; ^^five ; X, ten ; \j^ fifty ; C, one hundred ; Dyfive 
hundred; and M, one thousand. 

33. The combinations used to represent the nine simple 
numbers, the tens, the hundreds, and the thousands, are 
formed according to the following principles : 

1. Every time a letter is repeated^ its value is repeated. 

2 . When a letter or a combination of letters of less value 
is written after a letter or a combination of letters of greater 
value, the sum of the values is expressed. 

3. When a letter of less value is loritten before one of 
greater value, the difference of their values is expressed. 

4. A dash placed over a letter or a combination of letters 
makes the letter or combination represent thousands. 

Table 



Units 


Tens 


Hdndbuds 


Thousands 


I =1 


X =10 


C =100 


M = 1000 


II =2 


XX =20 


CC =200 


MM =2000 


III =3 


XXX =30 


CCC =300 


MMM = 3000 


IV =4 


XL =40 


CD =400 


IV =4000 


V =6 


L =60 


D =600 


V =6000 


VI =6 


LX =60 


DC =600 


VI =6000 


VII =7 


LXX =70 


DCC =700 


VII =7000 


VIII = 8 


LXXX = 80 


DCCC = 800 


VIII =8000 


IX =9 


XC =90 


CM =900 


IX =9000 



Note. IIII = 4 ; XXXX = 40 ; CCCC = 400, are also in use. 
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34. In writing numbers between those in the table, 
Sec. 33, hundreds are written after thousands, tens after 
hundreds, and units after tens. 

Thus, 1567 ig written MDLXVII ; 2053, MMLIII; 4508, IVDVIII; 
3600, MMMDC. 

Note. The use of the Roman system of notation is confined chiefly 
to the numbering of chapters and sections of books, pages of prefaces and 
introductions, medical prescriptions, public documents, divisions on clock 
dials, etc. 

Exercise 5 

Write by the Roman system the following : 





1. Ihe nine simple numw 

2. The nine tens. 


jrs. 






3. The nine hundreds. 








4. The numbers between 20 and 30. 




5. The numbers between 60 and 70. 




6. The numbers between 90 and 100. 


7- 


490 8. 940 9. 


1492 


10. 1664 


II. 


550 12. 1876 13. 


1861 


14. 1812 


15- 


1914 16. 1919 17. 


1926 


18. 1899 


Write in figures the following : 






19. 


CIX 20. MIV 


Pi- 


LXI 


22. 


XIX 23. XLVIII 


24. 


MCMIX 


25- 


XXV 26. XCIV 


27. 


MDCLXVI 


28. 


LXVII 29. CXIV 


30- 


CDLIII 


31- 


XLIV 32. CCXIX 


33- 


MCCCXXXV 


34- 


XCIX 35. CDXLIV 


36. 


MCMIX 


37- 


MCMXX 38. MDCCLXXVI 39. 


MDCCCIX 
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FUNDAMENTAL PROCESSES 

To THE Teacher. Pupils have already learned how to add, avbiracty 
multiply, and diidde, but they should practice these operations until they can 
perform them rapidly and with accuracy. 

Addition 

36. Addition is the process of uniting two or more num- 
bers into one number called their sum. 

Note. Similar amounts, and only such, may be united (added) ; the 
result (sum) is similar to the amounts added. 

Exercise 6 

(Accuracy and Speed Test. Practice until you can add the exercises on this 
page in less than 2 minutes. Check the result by seeing if the sum found 
when the columns are added upward agrees with the sum found when the columns 
are added downward.) 



I. 


2. 


3- 


4- 


1436780 


2725012 


3456 


332 


2007651 


9901783 


4201617 


164504 


3978641 


1617181 


302143 


2 


6521096 


8006438 


2552340 


1660 


7896452 


3456721 


120 


916 


4658792 


7174562 


164033 


5152430 


9786534 


2^06543 


22578 


112989 


6005321 


4511792 


1670 


13 


5227001 


5506713 


2543789 


2345 


1978675 


6124750 


325 


415679 


7432186 


5837592 


4786 


4867 


5321475 


8763248 


285 


3241 


1876432 


1837651 


19 


1876 
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THB COTTON OBOP OF THE UNITED STATES BY STATES 
FOB FOUB YEABS 



States 



1st Year 



2d Year 



3d Year 



4th Ybab 



Total 
Crop 



North Carolina 
South Carolina 
Georgia .... 

Florida 

Alabama .... 
Mississippi . . 
Louisiana . . . 

Texas 

Arkansas . . . 
Tennessee . . . 
All others . , . 

Total crop 



Bales 

675,000 

1,205,000 

1,920,000 

62,000 

1,202,000 

1,496,000 

700,000 

2,309,000 

775,000 

290,000 

949,000 



Bales 

725,000 
1,290,000 
2,015,0( 

75,000 
1,385,000 
1,745,000 

528,000 
3,908,000 
1,020,000 

350,000 

788,000 



Bales 

660,000 

1",188,000 

1,932,000 

64,000 

1,088,000 

1,137,000 

286,000 

2,653,0^ 

728,000 

253,000 

662,000 



Bales 

777,000 

1,244,000 

1,881,000 

68,000 

1,23Q,000 

1,271,000 

274,000 

3,135,000 

838,000 

340,000 

1,074,000 



Copy the above report, fill in the totals, and. see that 
the sum of the totals of the crop by years equals the sum 
of the totals of the crop by states. 

Subtraction 

36. Subtraction is the process of finding by how many 
units one number exceeds another or how many are left 
after taking part of a number from it. The greater num- 
ber is called the minuend, the smaller the subtrahend, and 
the result the difference or the remainder. 



Note. Similar amounts, and only such, may also be subtracted; the 
result is similar to the amounts subtracted. 
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Exercise 7 
Find the difference and check by seeing that the sum of 
the subtrahend and the difference equals the minuend : 



I. 
7532 
3401 


2. 

'45962 
25416 


3- 
38746 
1125C 


4. 
$ 3289.25 
1 $1096.15 


5- 
4505 
2354 


6. 
76095 
. 59432 


7. 
87584 
65002 


8. 
$7850.75 
! $5611.25 


id upward ; subtract 


across ; check results : 


4165- 
7813- 
5450- 
2452- 
1599- 
6634- 


-1030 = t 

- 168 = t 

- 430 = t 

- 25 = . 
■ 740 = . 
■4537 = . 




lO. 


56742-16053 = . 
78100- 124 = . 
91633- 2456 = . 
43012- 13 = . 
24357- 4901 = . 
91005- 1675 = . 


• — 


• =f 






• — • =• 



Multiplication 

37. Multiplication is the process of taking one number, 
called the multiplicand, additively as many times as there 
are units in another number called the multiplier. The 
result of multiplication is called the product. 

38. The sign of multiplication ( x ) is read times when 

the multiplier is written before it and multiplied by when 

the multiplier is written after it. 

Thus, 4 X 7 da. is read 4 times 7 da. ; 7 days x 4 is read 7 days 
multiplied by 4. 
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39. The multiplier is always a number, and if the multiplicand is 
an amount, the product must be a similar amount. 

Remark. It is evident from Sec. 39 that such expressions as 
" 2 ft. X 3 ft. = 6 sq. ft.," «2 ft. x 5 sq. ft. = 10 cu. ft.," and « IS** 
X 2 hr. = 30®," cannot be justified and should not be employed. 

Exercise 8 

Read the first nine examples ; name the multiplicand, 
tlie multiplier, and give at sight the product : 

I, 3x7bu. 2. 15° X 2 3. 4sq. yd.x5 

4. 7 1b.x3 s. 5doz.x9 6. $10x6 

7. 9x$10 8. 4x9 lb. 9. 6 1b.x8 

10. State a short way of multiplying a whole number 
by 10. 

11. Name at sight the product: 

10 X 13 ; 10 X 25 ; 10 x 37 ; 

10x99; ■ 10x101; 10x990. 

12. State a short way of multiplying a whole number 
by 100. 

13. State at sight the product : 

100x7; 100x14; 100x29; 

100x90; 100x89; 100x100. 

14. State a short way of multiplying a whole number 
by 1000. 

15. State at sight the product : 

1000 X 7 ; 1000 X 17 ; 1000 x 25. 
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Illustrative Examples 

1. Multiply 5768 by 473. 

6768 The multiplier is 400 + 70 -f 3. 

473 What is the first partial product ? 

17304 70x5768 = what? 

40376 What is omitted from the third partial product ? 

23072 Read the third partial product. 

2728264 What is the product ? 

2. Multiply 5768 by 3007 : 

6768 The multiplier is 3000 + 7. 

3007 How is 40376 obtained ? 

40376 What is omitted from the second partial prod- 

17304 uct? 
17344376 What is the product ? 

Exercise 9 
Multiply across ; add upward ; check results : 



1. 756 X 


3406= * 






2. 8009x3457=. 


756 X 


4879=. 






8009x8705=. 


756 X 


9543=* 






8009x7056=. 


756 X 


2058= i 






8009x5760=. 


756 X 


8878= . 






8009x8956=. 


756 X 


• = i 


8009 X • = . 




3. Multiply 


11826 


by 11826. 




4. Multiply 


12363 


by 12363. 




5. Multiply 


12543 


by 12543. 




6. Multiply 


14676 


by 14676. 




7. Multiply 


15681 


by 15681. 




8. Mu 


Itiply 


15963 


by 15963. 



^9tV^ th»t in Exercises a-6 each product contains the nine digits. 
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Division 

40. Division is the process of finding one of the equal 
parts of a number or an amount, or ho^ many times one 
number or amount is contained in another. The dividend 
is the number or amount divided. The divisor is the num- 
ber or amount by which we divide. The quotient is the 
result of the division. 

41. If in division there is an undivided part of the 
dividend less than the divisor, this undivided part is called 
the remainder. 

42. Finding one of the equal parts of a number is sometimes 
called partitive division, or partition. In this kind of division the 
divisor is always a number, and if the dividend is an amount, the 
quotient and the remainder must be amounts similar to the dividend. 

43. Finding how many times one number or amount is contained 
in another is sometimes called comparative division. In this kind of 
division the quotient is always a number, and if the dividend is an 
amount, the divisor and the remainder must be amounts similar to 
the dividend. 

Remabk. It is evident from Sees. 42 and 43 that such expres- 
sions as <^45°-^15 = 3 hr.," "6 sq. ft -^ by 2 ft. =3 ft.," and "12 
cu. ft. -5- 4 sq. ft. = 3 ft." cannot be justified and should not be em- 
ployed. 

Exercise 10 

Read the first ten examples and name at sight the quo- 
tient and the remainder in each : 

I. $50-f-7 2. 52bu.-3-5 

3. 61 qt.H-8qt. 4. 55ft.-^6 

5. 60 yd. ^ 8 yd. 6. 53 da. -f- 7 da. 
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7. 68 men -5- 8 8. $46 ^$8 

9. 59 in. -s- 6 in. 10. 87^-s-9 

11. If the divisor is 6 and the quotient is 8, what is the 
dividend, if there is no remainder ? 

12. If the divisor is 7, the quotient 6, and the re- 
mainder 5, what is the dividend ? 

13. State a short way of dividing a number ending in 
a cipher by 10. 

14. Divide at sight : 

150 by 10 ; 270 by 10 ; 1200 by 10. 

15. State a short way of dividing a whole number end- 
ing in two ciphers by 100. 

16. Divide at sight : 

600 by 100 ; 1200 by 100 ; 5000 by 100. 

17. State a short way of dividing a whole number end- 
ing in three ciphers by 1000. 

18. Divide at sight: 

5000 by 1000; 17,000 by 1000; 50,000 by 1000. 

19. How many tens are there in 7000? how many 
hundreds ? how many thousands ? 

20. How many tens are there in 9,000,000 ? how many 
hundreds ? how many thousands ? how many ten-thou- 
sands ? how many hundred-thousands ? 
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Illustrative Examples 

I.. Divide 134,568 by 452. 

How is the figure 2 in the quotient obtained, 
and for what does it stand ? 
297 How was the 904 obtained ? 
462)134668 How was the 4416 obtained ? 

904 What was divided to obtain the figure 9 in 

4416 the quotient, and for what does it stand ? 
4068 How was the 4068 obtained ? 

3488 How was the 3488 obtained ? 
3164 What was divided to obtain the 7 in the 
324 quotient ? 

How was the 3164 obtained ? 

What is the quotient, and what the remainder ? 

Check: 462x297+324 = 134,668. 

Note. — The quotient may be placed to the right of the dividend thus : 
452)134568(297 

2. Divide 716,239 by 346. 

How may the first quotient figure, 2, be esti- 
mated and for what does it stand ? 
2070 346 X 2000 = what ? 
346)716239 What does the 692 represent ? 

692 How may the second quotient figure, 0, be 

2423 estimated ? 

2422 What was divided to obtain the 7 in the quo- 

19 tient, and for what does it stand ? 
346x70 = what? 
What is the quotient, and what the remainder? 

Check: 346 X 2070 -f- 19 = 71^,239. 

Note. The method of dividing by expressing the successive partial 
dividends is called long division. The method of dividing without express- 
ing the partial dividends is called short division. 
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Special Forms 

Divide 6783 by 10; by 100; by 1000, 

10 )6783 100 )6783 100 0)6783 

678|3 67|83 6|783 

Name the quotient and remainder in each example. 

Cutting off the last figure of a number divides the number 
by 10, and the figure cut off expresses the remainder. 

Cutting off the last two figures of a number divides it by 
100, and the figures cut off express the remainder ; and so on. 

Exercise 11 
Divide across ; add upward ; check results : 

I. 1541-^67 = # 2. 2848-^89 = # 

4489-h67 = « 5785-8-89 = « 

6767h-67 = « 8099-i-89 = « 

14070-^ 67 = • 4183-|^ = ii^ 

"~~i ^r67 = « • -h89 = « 

3. 11400 -5- 456 = • 4. 366768 + 849 = • 

42408 -^ 456 = • 722499 -h 849 = • 

35568 -i- 456 = • 515343 -h 849 = • 

29m^^456 = « 248757 -H 849 = • 

• +456 = « • -h849 = « 

5. Divide, at sight, each of the following numbers by 
10, stating the quotient and the remainder : 

546; 679; 591; 1021; 1466; 1923. 
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6. Divide, at sight, each of the following numbers by 
100, stating the quotient and the remainder : 

711; 910; 1565; 7706; 8109; 9001. 

7. Divide, at sight, each of the following numbers by 
1000, stating the quotient and the remainder : 

nil; 2760; 4723; 6400; 7913; 8001. 

Miscellaneous Problems 
Exercise 12 

1. Add 2 million 65 thousand 4 hundred, 14 million 
860 thousand 16, 17 million 4 thousand 220, and 175 
million 24 thousand 3 hundred 6. 

2. The following are recent estimates of the wealth of 
the nations named ; find their total wealth. 

United States 130 billion dollars; Great Britain and 
Ireland 82 billion dollars ; France 65 billion dollars ; Ger- 
many 60 billion 500 million dollars; Russia 40 billion 
dollars ; Austria-Hungary 25 billion dollars ; Italy 20 bil- 
lion dollars ; Belgium 9 billion dollars ; Spain 5 billion 
400 million dollars ; Netherlands 5 billion dollars ; Portu- 
gal 2 billion 5 hundred million dollars; Switzerland 2 
billion 4 hundred million dollars. 

3. If two trains are running from a certain point, one 
due north at the rate of 25 miles an hour, and the other 
due south, at the rate of 40 miles an hour, how far apart 
are they in 3 hoiu^s ? 
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4. Below are given the expenditures in a recent year in 
the United States for the articles named ; find the total. 

Intoxicating liquors $2,000,000,000 

Tobacco 1,200,000,000 

Jewelry 800,000,000 

Automobiles 600,000,000 

Confectionery 200,000,000 

Soft drinks 120,000,000 

Tea and Coffee 100,000,000 

Millinery 90,000,000 

Patent medicines 80,000,000 

Chewing gum 13,000,000 

5. After borrowing $175 a farmer had sufficient to 
pay for 25 acres of land at $ 50 per acre. How much had 
he at first ? 

6. A dealer owns two tracts of land, the first contain- 
ing 476 acres and the second 95 acres more than the first. 
How many acres do both tracts contain ? 

7. A laborer bought a house for $1850; he paid $ 800 
cash and agreed to pay the balance in monthly payments 
of $15 each. How many of these monthly payments 
must he make ? 

8. A carload of coal weighed 67,500 lb. ; how many 
tons (2000 lb.) will this make, and how many poimds over ? 

9. What was the average gain per head on 25 horses 
bought for $ 4375 and sold for $ 5000 ? 

10. A farmer mixed an equal number of bushels of 
corn and of oats for horse feed and found that the mixture 
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weighed 1760 lb. How many bushels of feed had he, a 
bushel of corn weighing 56 lb. and a bushel of oats 32 lb.? 

11. In a certain city the average age of citizens over 
70 years old is 75 years and the sum of their ages is 900 
years. How many such citizens are there ? 

12. A carload of 35 trolley rails, each 56 ft. long and 
weighing 45 lb. to the foot, weighs how much ? 

13. Find the sum of all the numbers that can be written 
each with the figures 3, 4, 5, and 6. 

14. In an election in which A, B, and C were the can- 
didates, A received 160 votes, B 120 votes, and C sufficient 
to elect him by a majority of 12 ; how many votes were 
cast? 

15. How far apart are two towns if one is 365 miles 
east of a certain point and the other is 120 miles east of 
the same point ? 

16. The farm land in the United States, exclusive of 
buildings, was valued at $ 13,058,008,000 in 1900 and 
$ 28,386,770,000 in 1910. What was the average increase 
in value for each of the 10 years ? 

17. Find the weight of a load consisting of 10 bbl. of 
flour (196 lb.), 3 bbl. of salt (280 lb.), and 5 bbl. of beef 
(200 lb.). 

18. Recently it was estimated that 40,744,200 gal. of 
water was furnished each 24 hr. to 373,800 persons in 
Milwaukee. How much was furnished each person ? 
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19. A farmer's corn crib held 1026 bu. of com; his 
com crop filled the crib and he had 126 bu. over. What 
was his corn crop ? 

20. Recently it was estimated that each person in 
Philadelphia used 210 gal. of water every 24 hr., but that 
each person should not use more than 150 gal. in that 
time, the additional amount used being wasted. Estimat- 
ing the population of Philadelphia at 1,600,000, how 
much water did they waste every 24 hr. ? 

21. A man borrowed $5000. He paid back $2750 at 
one time, $ 300 at another, and the remainder in three equal 
payments. How much was each of these three payments ? 

22. Minnesota contains 58,915 sq. mi., and Delaware 
2050 sq. mi. Minnesota would make how many states 
the size of Delaware and how many square miles over ? 

23. How many eggs are there in 24 crates each con- 
taining 36 doz. ? 

24. The following are the new possessions of the 
United States and the areas thereof. Find the total of 
the areas. 

Philippines 116,026 sq. mi. 

Porto Rico 3,435 sq. mi. 

Hawaii 6,449 sq. mi. 

Tutuila and islets 77 sq. mi. 

Guam 210 sq. mi. 

Panama Canal Zone 474 sq. mi. 

25. A clock that strikes the hours strikes how many 
times in a week ? 
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26. A farmer was paid for a horse 9 ten-dollar bills, 
6 five-dollar bills, 8 two-dollar bills, and 14 dollar bills. 
How much was he paid for the horse ? 

27. A merchant was given a 20-dollar bill in pajrment 
of a debt of $ 2. What bills did he give in change if he 
used the least number possible ? 

28. The minuend is 274 and the subtrahend is 196. 
What is the difference ? 

29. How many pounds of coal remain on a car after 
25,250 lb. have been unloaded, if at first it contained 
58,600 lb.? 

30. The multiplicand is 1728 and the multiplier is 144. 
What is the product ? 

31. The divisor is 46, the quotient 19, and the re- 
mainder 25. What is the dividend ? 

32. The freight rate on electrical goods shipped first- 
class from Chicago to Portland, Ore., is $ 3 per 100 pounds. 
Find the freight on a shipment of 2600 pounds of these 
goods. 

33. A farm that cost $ 50 per acre was sold for $ 65 
per acre. If the gain was $ 1125, how many acres did 
the farm contain ? 

34. How long will 4 men, each husking an average of 
40 shocks of corn a day, require to husk 4800 shocks ? 

35. The multiplicand is 275 and the product is 218;360i 
What is the multiplier ? 
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Arithmetical Expressions 

44. An arithmetical expression, or simply an expression, 
is any number or combination of numbers expressed in 
arithmetical symbols. 

Thus, 7, 3-\-2y 6-\-2 — 5, 3x6y and 8-t-4x2 Bjce expressions. 

46. Parts of an expression connected by a plus or a 
minus sign are called terms of the expression. 

Thus, in the expression 6-1-12 — 2x4-f6-t-2 there are 4 terms ; 
namely, 6, 12, 2 x 4, and 6 h- 2. 

46. The operations of multiplication and division indi- 
cated in any term of an expression should be performed 
before the terms are combined ; and if two or more such 
operations are indicated in the same term, they should 
be performed in the order of their occurrence from left to 
right. 

Thus, in the expression 6 x 8 -i- 4 -|- 12 -*- 6 x 2 - 24 -5- 4 -i- 2, 
the first term, 6 X 8 -j- 4 equals 48 -^ 4, or 12, 
the second term, 12 -i- 6 x 2 equals 2 x 2, or 4, 
the third term, 24 h- 4 -?- 2 equals 6 ^ 2, or 3, 
and the whole expression, equals 12 4- 4 — 3, or 13. 

47. The value of an expression is the result obtained by 
performing the operations indicated. 

48. When an expression is enclosed in parentheses ( ), 
in braces ] [, in brackets [ ], or placed under the vincu- 
lum , the value of the expression is to be found and 
used instead of the expression as a whole. 
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Exercise 13 
Find the value of : 
I. 5 + 4 + 7-2^5x2 2. 6x5 + 3x2-4x3 

3. 12-H6 + 6-I-2-4 + 4 4. 64-S-8 + 6X4-S-2 

5. 8-^■4x2 + 8x4-l-2-8 + 4-^2 



6. 4 X 125 + 250- 6 X (250 -125) + 500 -250 + 25* 

7. 375 X 40 -H 50 + 1200 -3- 60 x 40 - (1000 - 600) 

8. 1760-h40 + 3x 1200-^60 + 4x1500-^30 

FACTORING 

49. The factors of a number are snch numbers as 
multiplied together will produce the number. 

60. A number that has no other factor than itself and 
1 is a prime number. A number composed of other factors 
than itself and 1 is a composite number. 

61. When all the factors of a number are prime numbers, 
they are called the prime factors of the number. 

62. An even number is a number that is divisible by 2 ; 
an odd number^ one that is not divisible by 2. 

Exercise 14 
Name at sight two factors that will produce : 
I. 54; 63; 80; 96. 2. 120; 132; 110. 

3. 56; 48; 39; 72. 4. 108; 100; 150. 
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Tell which of the following numbers are prime : 

5. 11; 12; 13; 14; 15; 16; 17; 18; 19; 20. 

6. 41; 43; 47; 49; 55; 59; 63; 31; 39; 81. 

7. Name all the composite numbers from 30 to 50 
inclusive. 

8. Name the prime factors of 12; 18; 21; 24; 25; 27; 
28; 30; 33. 

9. Name the odd numbers to 20. 

Divisors 

63. A number that will divide a given number without 
a remainder is called an exact divisor or a divisor of the 
given number. 

64. A divisor of each of two or more numbers is called 
a common divisor of them. 

66. The greatest number that will divide each of two or 
more numbers is called their greatest common divisor (g. c. d.). 

66. Some easy tests of divisibility : 
A number is divisible : 

by 2, if it ends in 0, 2, 4, 6, or 8. 
by 3, if the sum of its digits is divisible by 3. 
by 4, if the number expressed by the two right- 
hand digits is divisible by 4. 
by 5, if it ends in or 5. 
by 6, if it is divisible by 2 and by 3. 
by 9, if the sum of its digits is divisible by 9. 
by 12, if it is divisible by 3 and by 4. 
by 16, if it is divisible by 3 and by 5. 
by 25, if it ends in 00, 25, 50, or 75. 
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67. If a number is divided by one of its prime divisors, 
the quotient by one of its prime divisors, the next quotient 
by one of its prime divisors, and so on until the quotient 
becomes 1, these successive divisors are called the continued 
prime divisors of the number. 



210 

105 

35 

7 

1 



Thus, 2, 3, 5, and 7 are the continued 
— ^ prime divisors of 210. 



58. The continued prime divisors of a number are the 
prime factors of that number. 



210 

105 

35 

7 
1 



Thus, 2, 3, 5, and 7, the continued prime 
divisors of 210, are the prime factors of 210 ; 
for, 210 = 2x3x5x7. 



69. The continued common prime divisors of two or more 
numbers are their common prime factors. 



84 


126 


210 


42 


63 


105 


14 


21 


35 



5 



Thus, 2, 3, and 7, the continued 
common prime divisors of 84, 126, 
and 210, are the common prime 
factors of 84, 126, and 210. 



60. Any of the common prime factors of two or more 
numbers, or the product of any two or more of such factors, * 
is a common divisor of the numbers. 

Thus, the common prime factors of 84, 126, and 210 are 2, 3, and 
7 ; hence, 84, 126, and 210 are each divisible by 2, 3, 7, 2 x 3, 2 x 7, 
3 X 7, and 2 X 3 X 7. 
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61. The product of all the common prime factors of two 
or more numbers is their greatest common divisor. 

Thus, the greatest common divisor of 84, 126, and 210 is 2 x 3 x 7. 

Exercise 16 

1. Name at sight two exact divisors of 54; 63; 90; 
72; 56; 39; 66. 

2. Name a common divisor of 12 and 18 ; 54 and 63 ; 
72 and 96 ; 110 and 120. 

3. Name a common divisor of 12, 18, and 24 ; 42, 49, 
and 56 ; 54, 63, and 72. 

Tell at sight which of the numbers 2, 3, 4, 5, 6, 9, 12, 
15, and 25, will divide : 

4. 84 5, 99 6. 105 7. 75 8. 78 9. 146 
10. 230 II. 324 12. 425 13. 423 14. 552 15. 627 

Illustrative Example 
Find the greatest common divisor of 90, 120, and 240. 



Explanation : 
2, 3, and 5 are the common prime fac- 



90 120 240 tors of 90, 120, and 240. 



45 60 120 The product of all the common prime 



15 20 40 factors of two or more numbers is their 



3 4 8 greatest common divisor. 
.-.2x3x5, or 30, is the g. c. d. of 90, 120, and 240. 
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Exercise 16 
Find the greatest common divisor of : 

I. 42, 49, and 56 2. 40, 56, and 72 

3. 70, 80, and 140 4. 63, 81, and 90 

5. 144, 180, and 200 6. 245, 280, and 322 

7. 138, 276, and 414 8. 288, 384, and 528 

9. 330, 496, and 660 10. • 432, 640, and 756 

II. 224, 336, and 560 12. 234, 312, and 390 

13. 1875, 3125, and 4375 14. 392, 504, and 560 

Find all the common divisors of : 

15. 150, 180, and 200 16. 180, 300, and 210 

17. 300, 750, and 1050 18. 420, 630, and 1060 

Multiples 

62. A number that can be exactly divided by a given 
number is called a multiple of the given number. 

63. A number that can be exactly divided by each of 
two or more numbers is called a common multiple of them. 

64. The least number that can be exactly divided by 
each of two or more numbers is called their least common 
multiple (l.c.m.). 

65. The least common multiple of two or more numbers 
is the product of all their different prime factors, each 
taken the greatest number of times that it occurs in any 
one of them. 
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Illustrative Examples 

1. Find the least common multiple of 18, 24, and 36. 

Explanation : 
18 = 2 X 3 X 3 rpj^g different prime factors of 18, 24, 

24 = 2 X 3 X 2 X 2 ^nd 36 are 2 and 3. The greatest num- 
36 = 2 X 3 X 3 X 2 i^^j.-^^ ^.j^^g ^^^^ 2 occurs as a factor in 
any of the numbers is three; the greatest number of times that 
3 occurs as a factor in any of the numbers is two. 
.-. 2 X 2 X 2 X 3 X 3, or 72, is the 1. c. m. of 18, 24, and 36. 

2. Find the 1. c. m. of 120, 168, and 180. 

Explanation : 

2, 3, and 2 are common prime factors 
of the numbers. 5 is a common prime 
factor of 120 and 180 ; 2 again a com- 
mon prime factor of 120 and 168; 3 
again a prime factor of 180; and 7 a 
prime factor of 168. 
The different prime factors are 2, 3, 5, and 7. The greatest 
number of times that 2 occurs as a factor is three in 120 ; that 3 
occurs is two in 180 ; that 5 occurs is once in either 120 or 180 ; 
that 7 occurs is once in 168. 

.-. 2x2x2x3x3x5x7, or 2520, = l.c.m. of 120, 168, and 180. 
Note. When the numbers are easily factored, the first form is preferable 

Exercise 17 
Find the least common multiple of : 

I. 12, 30, and 42 2. 28, 36, and 44 

3. 48, 60, and 72 4. 50, 75, and 125 

5. 144, 132, and 120 6. 100, 140, and 180 

7. 176, 125, and 275 8. 144, 180, and 200 

9. 125, 500, and 750 10. 144, 216, and 600 



2 


120 


168 


180 


3 


60 


84 


90 


2 


20 


28 


30 


6 


10 


14 


15 


2 


2 


14 


3 
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Cancellation 

66. Cancellation is the process of crossing out a number 
and writing the result obtained by multiplying or dividing 
the number. 

Important Principles 

67. Multiplying one number and dividing another hy the 
same number does not change their product. 

Thus, 6 X 10 = 60, and (6 x 2) x (lO-i-2), or 12 x 5 = 60. 

68. Multiplying both dividend and divisor by the same 
number does not change the quotient 

Thus, 12 + 3=4, and (5 x 12) -^ (6 x 3), or 60 h- 16 = 4. 

69. Dividing both dividend and divisor by the same numr 
ber does not alter the quotient. 

Thus, 18-H 6 = 3, and (18 -!-3) -?- (6-f-3), or 6 -h2 = 3. 

Illustrative Examples 

1. Find the product of 25 and 48. * 

100 12 25 has been multiplied and 48 divided 

Thus, ^^x^? = 1200 by what number? 

2. Divide 415 by 5. 

830 10 415 and 5 have each been multiplied by 

Thus, ^;^ -I- ^ = 83 what number ? 

3. Divide 144 by 24. 

36 6 144 and 24 have each been divided by 

Thus, ;^ -H ^ = 6 what number ? 
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4. Find the value of ^^ ^ ?^ ^ f ^ read 24 times 36 

9x 16x 5 

times 469 divided by 9 times 16 timss 6. 

24 and 16 have each been divided by 
what number ? How has the 9 in the 
u ^^ ±L dividend been obtained ? By what has 

a ia st "^^ ' the 9 in the dividend been divided? 
? X ;| X ^ How has the 18 in the dividend been 

obtained? What factors remain un- 
cancelled? 



^ 



5. A laborer who saves $20 a month must save for 
how many years to have sufficient to pay for 40 acres of 
land at $ 60 an acre ? 

ExplanaJtion : 

12 X $ 20 = the amount the laborer saves each year. 
40 X $60 = the cost of the land. 
2 5 

••. ^ ^ , or 10 = the number of years required. 

;}2 X 52P 

Exercise 18 
Solve by cancellation: 

I. 60x25 2. 35x500 

3. 28x50 4. 16x250 

5. 132 -H 22 6. 144 -H 36 

7. 140-^28 8. 180-^45 

36 X 27 X 56 24 x 35 x 72 

^* 18x9x28 ^°' 32x54 
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96 X 90 X 150 12 X 39 X 42 X 36 

"• 72x180 "* 4x13x14x9 

13. How many groups of children of 16 each can be 
formed from 24 groups of 18 each ? 

14. How many pounds of sugar at 6 ^ a pound should 
be given for 20 doz. eggs at 30 ^ a dozen ? 

15. Find the quotient of 48 x 27 divided by 12 x 9. 

16. How many strips of paper 8 ft long can be cut 
from 9 rolls each 48 feet long ? 

17. How many 2-bushel bags can be filled from 4 bins 
of grain, each containing 180 bu. ? 

18. 48 five-hundred-pound bales of cotton weigh how 
many tons (2000 lb.)? 

19. How many years must a farmer save at the rate of 
$ 25 a month to have sufficient to pay for 36 acres of land 
at $ 75 an acre ? 

20. The yield of corn from a 20-acre field is estimated 
at 50 bu. per acre. A bushel of corn weighs 56 lb.; how 
many tons of 2000 lb. are there in the yield ? 

21. 6 loads of flour, each containing 25 barrels and each 
barrel weighing 196 pounds, will make how many 50- 
pound sacks of flour ? 

22. Divide the product of 15, 21, and 35, by the product 
of 9, 25, and 49, 



FRACTIONS 
GENERAL DEFINITIONS 

70. Any one of the equal parts of a unit is called a frac- 
tional unit. 

Thus, one JujUf, one fifths and one tenth are fractional units. 

71. Any number of equal fractional units is a fraction. 
Thus, one third, four fifths, Jive fifths, and eight fifths are fractions. 

72. The number of equal parts into which a unit is 
divided to form fractional units is the denominator, and the 
number of equal fractional units taken to make a fraction 
is the numerator, of the fraction. 

73. The numerator and denominator are together called 
the terms of the fraction. 

74. A fraction is usually written in figures by writing 
the denominator below, and the numerator above, a line. 

Thua, four fifths is written ^. 

76. A fraction whose numerator is less than its denomi- 
nator ; that is, a fraction whose value is less than unity, is 
called a proper fraction ; as, f . 

76. A fraction whose numerator is equal to or greater 
than its denominator; that is, a fraction whose value is 
equal to or greater than unity, is called an improper frac- 
tion; as, I, |. 

40 
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77. A number made up of a whole number and a fraction 
combined is called a mixed number. 

Thus, 2 J, which equals 2 +|, is a mixed number. 

78. A whole number is called an integral number or an 
integer. 

79. A fraction may be considered to denote that the 
numerator is to be divided by the denominator. 

For, 5^2 = iof5 

=i of (1 + 1 + 1+1+1) 

therefore, f =5 -i- 2. 

80. The inverse of a given fraction is the fraction ob- 
tained by interchanging the terms of the given fraction; 
as, I" is the inverse of ^. 

81. The reciprocal of a number is one divided by the 

number. 

Thus, the reciprocal of 5 is J. 

GENERAL PRINCIPLES 

82. Multiplying the numerator of a fraction multiplies 
the value of the fraction. 

3x2 

Thus, 3 X f = -^ — , or |, because if the numerator is multiplied 

by 3 and the denominator remains unchanged, there will be 3 times 
as many fractional units, each of the same value as before. 

83. Multiplying the denominator of a fraction divides 

the value of the fraction. 

2 

Thus, I -J- 3 = - — -, or ^, because if the denominator is multi- 
o X o 

plied by 3 and the numerator remains unchanged, there will be the 
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same number of fractional units as before, but each will be only one 
third as great. 

84. Dividing the numerator of a fraction divides the value 
of the fraction. 

Thus, ^ -h 3 = ' , or ^, because if the numerator is divided 

by 3 and the denominator remains unchanged, there will be only 
one third as many fractional units, each of the same value as before. 

85. Dividing the denominator of a fraction multiplies the 
value of the fraction. 

7 
Thus, 3 X tV = : J or J, because if the denominator is divided 

by 3 and the numerator remains unchanged, there will be the same 
number of fractional units as before, but each will be three times as 
great. 

86. Multiplying both terms of a fraction by the same 

number does not alter the value of the fraction. 

3x4 
Thus, 4 = ' , or 4-|, because multiplying the numerator by 3 
3x5 

multiplies the value of the fraction by 3, and multiplying the 

denominator by 3 divides the value of the fraction by 3, and doing 

both, multiplies and divides the value of the fraction by 3, which 

does not alter its value. 

87. Dividing both terms of a fraction by the same num- 
ber does not alter the value of the fraction. 

Thus, -^= ' , or f, because dividing the numerator by 4 

divides the value of the fraction by 4, and dividing the denominator 
by 4 multiplies the value of the fraction by 4, and doing both, 
divides and multiplies the value of the fraction by 4, which does not 
alter its value. 
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Exercise 19 

1. Name the fraction whose numerator is 4 and 
denominator 5. 

2. Name the fraction whose numerator is 7 and 
denominator 4. 

3. Name the fraction whose numerator is 5 and 
denominator 6. 

4. Name the number made up of 3 and ^ combined. 

5. Name three proper fractions each having the denom- 
inator 4. 

6. Name three improper fractions each having the 
numerator 4. 

7. What is the inverse of |^ ? 

8. What is the inverse of f ? 

9. Express as a fraction, 3-^2; 4-i-5; 3-i-3; 10~i-9. 

Name at sight the answer : 



10. 


3x-^ 


13- 


3xf 


16. 


3xA 


19. 


i-2 


22. 


f-^2 


25- 


f-3 


28. 


# = 7r 



II. 


4x| 


14. 


3x^ 


17- 


f-2 


20. 


A--2 


23- 


4x| 


26. 


i-4 


29. 


1 = ^ 



31- 1^=^ 32. i= 



TTT 



12. 


3x| 


15- 


3x3^ 


18. 


f-^2 


21. 


i-3 


24. 


A^9 


27. 


1-2 


30. 


1^=7 


33- 


H=^ 
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REDUCTION 

88. Reduction is the process of changing the form of an 
expression without changing its value. 

89. A fraction is said to be in its lowest terms when its 
numerator and denominator are prime to each other. 

Thus, \^ when reduced to its lowest terms equals f. 

90. A fraction may be reduced to its lowest terms by 
dividing both of its terms by their greatest common divisor. 

91. Fractions are said to be similar when they have a 
common denominator. 

Thus, f and ^ are similar fractions. 

92. Fractions having different denominators may be re- 
duced to fractions having a common denominator equal to 
the least common multiple of their denominators. 

Thus, f , f , and ^ may each be reduced to 60ths. 

NoTB 1. Any common multiple of the denominators of two or more 
fractions may be taken as a common denominator of them. Thus, 30, 60, 
00, etc., may each be taken as a common denominator of i, }, and f . 

Note 2. If fractions having different denominators are in their lowest 
terms, the least common multiple of their denominators is their least common 
denominator (1. c. d.). 

93. A mixed number is equal to the whole number 

multiplied by the denominator of the fraction, plus the 

numerator of the fraction, all divided by the denominator of 

the fraction. k x^ i « . q 

Thus, 18f ^2JL11±2^ or »/• 
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Exercise 20 
Supply at sight the missing numerators : 

1. 1^=-^ 2. 3i=j 3. H=T 4. ^=ls 

5. li=7 6. 6| = 7 7- 8J = 7 8. 12J=3f 

9. li = :j lo. 3^=y II. 13^ = ^ 12. 16|=^ 

13. 2^ = ^ 14. 2i = j 15. ^ = J 16. 33i=j 

Reduce at sight to whole or mixed numbers ; 

17. i 18. J^ 19. ^ 20. f 

21. ^ 22. J,^ 23. ^ 24. ^ 

25- ¥ 26. V- 27. ^- 28. ^ 

29- ¥ 30. ^ 31. ¥ 32. ^ 

Reduce at sight to lowest terms : 

33- i 34. i 35' A 36. if^ 

37- I 38. H 39- A 40. A 

41. if. 42. H 43- M 44. M 

45- M 46. e 47. M 48. If 

Name at sight the least common denominator of : 

49. ^andf so. f and | 51. | and ^ 

52. ^,^, andf 53. ^, |, and | 54. |, |, and | 

55- |»i»and^ 56. J, ^, and 3^ 57. ^, ^, &nd ^ 

58. f, f , and f 59. ^, I, and | 60. f, f, and fj 
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Illustratiye Examples 

1. Reduce 32|^ to an improper fraction. 

Thus, 32J = §X_^±I, or ^. [See § 93] 
8 

2. Reduce ^^- to a mixed number. 

Thus, \^ = 12 )315 [See § 79] 

3. Reduce ^^ to its lowest terms. 

Thus, the g. c. d. of 144 and 166 = 12. 

4. Reduce -J, 3^, and ^f^ to fractions having the least 
common denominator. 

Thus, the 1. c. m. of 8, 12, and 16 is 48. 

l = HiA = HiA = M- [See §92] 

Exercise 21 

Reduce to improper fractions : 

I. 12f 2. 37^ 3. 14f 4. 66| 

5. 15| 6. 39f 7. 87J 8. 123| 

9. 156f 10. 312| II. 48^ 12. 983^ 

13. 1452^5 14. 256^ 15. 506j=V 16. 300^ 



REDUCTION 

Reduce to whole or mixed numbers : 
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17. ^r 


18. ^^ 


19. 


IjJO 


20. 


W 


21. i^ 


22. j^ 


23- 


W 


24. 


W 


25. w 


26. ^^- 


27. 


J[|A 


28. 


w 


29. Hi^ 


30. 1^ 


31- 


16^0 


32. 


10^0 


Reduce to lowest terms : 










33- H 


34. ^ 


35- 


Hf 


36. 


m 


37. m 


38. m 


39- 


IM 


40. 


m 


41. m 


42. Ml 


43- 


2 32 
2T¥ 


44. 


389 
¥2* 


45. tM 


46. m 


47- 


i^ 


48. 


i^iAr 



Reduce to fractions having the least common denom- 
inator : 



49. 


hhi 


50. 1, i, i • 


51- I,A,| 


52. 


TB> IHT' 2T 


53- |> A» A 


54. f, ^, A 


55- 


X^y W» W 


56. ^, ^, 1 


57- TJ> iV» ^ 


58 


A»^» A 


59- -^j -gV' A" 


60. A, ^, ii 


61 


• ^Tr> A' ¥ir 


62. A,ii^,:^ 


63. A, A, ife 


64 


• h ^V' '/^ 


65. A> ^> is\ 


66. iV, H. A 


67 


•i.|.A 


68. ^, M' H 


69. ^j A» T^ 



48 FRACTIONS 

ADDITION AND SUBTRACTION 

94. Fractions that do not have a common denominator 
must be reduced to similar fractions before they can be 
added or subtracted. 

96. I- The sum of two or more similar fractions equals 
the sum of their numerators divided by their common 
denominator. 

2. The difference of two similar fractions equals the 
difference of their numerators divided by their common 
denominator. 

Illustrative Examples 
I. Find the sum of ^, ^, and ^. 

Esiplanation : 
Led. = 300. 

300 = 25 X 12, 10 X 30, or 4 x 76. 

12 25 X 12 ^otr 

. ^ 10x7 ^ T 
^ 10 X 30 ^^ 

11=i><il - 44 

rt 4 X 75 ^^ 
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2. Find the difference between ^^ and ^. 

Explanation : 
Led. = 60. 
60 = 3x20, or 6x12. 

^ 3 X 20 »*' 

6 ^j5x^^25 

H 6 X 12 l£ 
Difference =M = i*- 

3. Find the sum of 212f, II83IV, and 237|. 

Explandtion : 

212| =212|J| 

118^ = 118^ 

237|_ = 237^ 

.-. Sum =567f^, or 56S^. 

4. Find the difference between 211J and ST^^. 

211i =210M 

Difference = 173^. 

Exercise 22 
Add or subtract the following as indicated : 
I- A + A 2. ^ + 33g. 3. 3^+^ 

4. ii-i^ S. A-^ 6. -H^3^ 

7. f+i+i 8. 1+1+3^^ 9. f+A+iV 

10. /ir + ^^ + T^ II- l+A + ^ ". 33^ + xV + A 
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'3- H-^ U- T*^-^ 15- ^-3^ 

16. t9 + J% + ^ 17- ^ + ^1 18. A + t^-tV 

22- A-i + i 23. A-Tfir+^ 24. 3V + A+^ 

25- 2^+1 + ^ 26. f + 4i + | 27. l+A+12^ 

28. 1-i+i 29. 2+1-^ 30. H-f+^ 

31- 1-A+A 32. 12f+5i+7^ 

33. 1631,-141 34. 224- 20f 

35- 28^-7^ 36. 12J + 13J+3J 

37- f+f+* + l 38. A+f-t-J-i 

39- f+A + 3^ + A 40. H + t-i + A 

41- f+A+A+i^ 42. ^+t^+ii-A 

43. 42^ -h 35^+40^+121 44. 15| + 25^ + 301-53;^ 
45- 12J + 13^ + 28i + 9^ 46. 100-87^+6^-3^ 

MULTIPLICATION 

96. To multiply by a fraction is to take such a part of 
the multiplicand as is denoted by the denominator of the 
fraction as many times as is indicated by its numerator. 

Thus, I of 5, or I X o, means 3 X |^ of 5 ; 
also, J of 4, or I X *, means 2 x ^ of |. 

97. To find the product of a whole number multiplied by 
a fraction, use the whole numbo* as the multiplier. 

For, f of 5 = 3 X J of 5 [§96] 
= 3xi [§79] 

= V [§82] 
= 5 X f 
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98. The product of two fractions equals the product of 
their numerators divided by the product of their denomi- 
nators. For, I X I = 2 X i of 4 [§ 96] 

= 2x^ [§83] 

= 1^. [§82] 

Exercise 23 
Name at sight the product : 

I. fx4 2. |x3 

4. Ax5 s. |x4 

7. fx3 8. :^x4 
10. ^x4 II. 1^x3 
13. fx8 14. 3-Vx5 
16. ix^ 17. ^x^ 
19. ixf 20. ixf 

22. fxf 23. fx| 

25. |xf 26. fx| 

99. Cancelling a factor common to the numerator of one 
fraction and the denominator of another does not change the 
value of their product. 2 

Thus, ^x| = A 
3 
For, dividing the numerator of f by 3 and the denominator of | 
by 3, divides f by 3 [§ 84] and multiplies | by 3 [§ 85], and, 
therefore, does not change the value of their product [§ 67]. 



3- 


|x2 


6. 


T^x3 


9- 


tVx6 


12. 


3^x5 


IS- 


Hx8 


18. 


ix^ 


21. 


ixf 


24. 


ixf 


27. 


|x| 
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TTTMliafiff 
I. Multiply ^ bj 4. 

ri3s.4x^=lf [S82] 

2- Multiply ^ by o. 

r:ius.5x^ = f [S85] 

3* Multiply o by 4. 

Thud. I X 5= y. [S97] 

4* Multiply H '^y i' 
S. Multiply H by i|. 

3 



6. Multiply 


Si by 


2i 










Thus. : 


Hx 


3J = ixt = V. 


or7f 




Multiply: 












7. 275|by42. 


8. 


756 by 18f . 


9- 


276J by 32| 


In practice the Kork may be done thua: 






275f 

42 

550 






736 
6018 




276^ 
32f 
552 


1100 






756 




828 


3H 
11581^ 






453f 
14061f 




110| 
10| 



8953J 
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Multiply : 


Exercise 24 






I. 9x^ 


2. 


8xA 




3. 9xf| 


4. 12x^ 


5- 


15x^ 




6. 20x^ 


7. Ax9 


8. 


Ax 24 




9. T^^xSO 


10. f^ X 48 


II. 


irfrxTS 




12. ^x72 


13- A^l^ 


14. 


AxH 




xs. Mxif 


16. Mx^ 


17- 


a^^^ 




18. n X If 


19. 2fxl% 


20. 


6|x3i 




21. 7^x3| 


22. 5Jx7J 


23- 


ISfxli 




24. 3^x7^ 


25- i^xA 


xf 


26. 


A 


x^fxf 


27. fxifx 


|x^ 


28. 


|x 


fxfx^;^ 
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29. 156^ 30. 315f 31. 186f 32. 436| 
12 24 72 80 



33. 275 34. 388 35. 437 36. 396 

J2| J2| _68| J79| 

37. 348J 38. 375^ 39. 429f 40. 376^ 

32^ 60| 92| _86f 
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DIVISION 



100. To divide by a fraction is to find a result, called 
the quotient, which multiplied by the divisor will produce 
the dividend. 

Thus, 

(1) the expression 7 -^ | means : find the number, | of which is 7 ; 

(2) the expression | h- f means : find the number, | of which is f . 

101. To divide an integer by a fraction, multiply the 
integer by the inverse of the fraction. 

Thus,7^| = 7xf; 
for, f of the quotient = 7, [§ 100] 
^ of the quotient = ^ of 7, 
I of the quotient = f x 7, or 7 x |. [§ 38] 

102. The quotient of two fractions equals the dividend 
multiplied by the inverse of the divisor. 

Thus,-|-^i = |xf; 
for, I of the quotient = |, [§ 100] 
\ of the quotient = ^ x f , 
I of the quotient = | X |, or | x |. [§ 38] 

Illustrative Examples 

1. Divide | by 4. 

Thus, f-^4 = |. [§84] 

2. Divide ^j by 4. 

Thus, t3_^4 = ^. [§83] 
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3. Divide 7| by 8. 

Thus, 7^ + 8 = -yi-!-8,or«. 

4. Divide 5 by ^J^. 

Thus, 5 -s- -^ = 5 X V> oi" ^- [§ 101] 

5. Divide 3 by 3f 

Thus, 3 + 3i = 3-f-J^, oft^. 

6. Divide :^ by ^f. 

2 6 

Thus, ^ + ^ = 1 X ^, or ^. [§§ 102, 99] 



9 3 



7. Divide 2f by 5^. 



Thus, 2|-s- 5^=1-!- J^!- 

= I X VV> or if • 



8. Divide 456f by 37J. 

Thus, 

37^ 4561 
6 6 



' ^ ^^ Suggestion. • Multiply both dividend and di- 

— — - visor by the least common denominator of the 

490 * 4.- 

fractions. 
460 



225 *° 
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Exercise 26 






Find the quotient : 








X- 1^-2 


2. ^-5 


3. 1^*7 


4- 


^-7 


s. ¥--8 


6. 3^+3 


7. A-4 


8. 


¥-7 


9. 7i-H6 


lo. 14f + 4 


II. 33^+6 


12. 


661+10 


13- 37i-^-15 


14. 22fH-8 


IS. 87^+7 


16. 


112^ + 9 


17- 7-^i 


18. 9+fj 


19. 7-h| 


20. 


12+1 


21. 9 + ^% 


22. 12-^^ 


23. 15 + 1 


24. 


18 + J 


25. 9-.!^ 


26. 12-5-1^ 


27. 15 + 2^ 


28. 


24 +3^ 


29- l+A 


30. l-f 


31. i^-tt 


32. 


A-3^ 


33- T^ + f 


34. ih-*-h 


35. A-^f 


36. 


^^U 


37- fff-^A 


38. A--M 


39. I-M 


40. 


f-M 



41. 112^+ 8^ 42. 133^ + 6^ 43. 150^+ 16f 
44. 133i+18§ 45- 126|+56f 46. 312J+48f 

COMPLEX FRACTIONS 

Definitions 

103. A complex fraction is an expression in the form of 
a fraction, one or both of whose terms are fractional or 
mixed; as, 3 5^ J 15^ 

r 6' r 2f 

104. A complex fraction denotes that the numerator is 
to be divided by the denominator. 

3 

Thus, - denotes 3 -«- ^. 
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Exercise 26 
Simplify : 

I 20 5| 25 

1-3 2. ^ 3. 24 4. ^ 



9- 



± 6 A 7 l^i 8. 37i 

12i + 2^ ,0 i±i ii i^ 12 1^^"^^^ 
4f-li^ i-l ^ + 1 112J-H37i 



4 
^3- TTT 14 



IS- 



131-8-1 16. _4 ^ 



i 



16 
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Exercise 27 

1. How many quarter-acre lots can be made from 6^ 
acres of land? 

2. A field was formed from 13 half-acre lots. How 
many acres did the field contain ? 

3. A bar of metal 1^ in. long was cut into pieces, 
each -^ in. long. How many pieces did it make ? 

4. Find the sum of all proper fractions that have the 
denominator of each less than 5. 
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5. From a board 12 ft. long 2 pieces were cut, the 
first 2^ ft. long, and the second 2f ft. long. What was 
the length of the piece that remained ? 

6. If 2 is added to both terms of the fraction |-, is the 
resulting fraction greater or less than |^, and how much ? 

7. If 2 is added to both terms of the fraction f , is the 
resulting fraction greater or less than |^, and how much ? 

8. A woman bought S^ doz. eggs at 30 )z^ a dozen, and 
IJ lb. of dried beef at 40 ^ a pound. What was her bill ? 

9. When plums are selling at the rate of 2 qt. for $ J, 
how many quarts can be bought for $ f ? 

10. On a certain scale of measurement f in. is taken 
to represent 10 ft. What should represent 25 ft. ? 

11. The product of 3 fractions is 1^. Two of them 
are | and |. What is the third ? 

12. If f in. on a map represents 10 mi., what is the 
distance between two towns if the space between them 
on the map is 4^ in. ? 

13. During a certain year (365 da.) which began on 
Saturday, a rural mail carrier traveled 24^ mi. each week 
day, excepting February 22 and July 4. How many miles 
did he travel that year in delivering his mail ? 

14. Ice is ^ as heavy as water, and a cubic foot of 
water weighs 62^ lb. How many cubic feet of ice will 
weigh a ton (2000 lb.)? 

15. Supply the missing number: 

7^ + 18| + 33i-h ? = 150. 
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1 6. If A can do a piece of work in 4 days, what part 
of it can he do in 1 day ? What part of it can he do 
in 3 days? 

17. If A can do a piece of work in 4 days and B can 
do it in 3 days, what part of the work can each do in 1 
day ? What part can each do in 2 days ? What part can 
both do in 1 day ? What part can both do in 2 days ? 

18. If A can do a piece of work in 4 days and B can 
do it in 3 days, how long will both, working together, 
require to do the work ? 

19. Two thousand pounds make a short ton, and 2240 lb. 
make a long ton. Express in lowest terms the fraction 
that denotes the part a short ton is of a long ton. 

20. The time consumed by a man in doing |- of a piece 
of work was 12^ da.; how long should it take him to 
finish it? 

21. Hay well dried in the field loses about one third of 
its weight, if it is allowed to dry out and is then packed in 
the mow. Which is cheaper and how much, to buy 6 tons 
of hay from the field at $ 15 a ton, or to buy from the 
mow at $ 20 a ton ? 

22. The following is a recipe for muffins, the quantities 
here given being sufficient to make five. How much of each 
of these substances is necessary to make 5 doz. muffins ? 

1 cup of milk 
1^ cups of flour 

2 eggs 

^ teaspoonful of salt 

1^ teaspoonful s of baking powder 
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23. A tenant, working a farm, receives for his labor 
^ of all the grain he raises, and the owner f . If the 
tenant's share of the crop is 104 bu. of oats, 121 bu. of 
wheat, 320 bu. of com, and 30^ bu. of rye, what is the 
owner's share? 

24. Estimating the weight of a gallon of water to be 
8^ lb., what weight of water will a tank hold whose 
capacity is 12 hogsheads (63 gal.) ? 

25. A dealer bought a live turkey weighing 14 lb. at 
12^ i a pound. If it loses \ of its weight in dressing, 
at what price per pound must the dressed turkey be sold 
that the gain may be 35 ^ ? 

26. Divide 160 into two such parts that f of the 
smaller shall equal | of the larger. 

Suggestion. \ of the smaller = | of the larger. 
\ of the smaller = ^ of the larger. 
•| of the smaller = f of the larger. 
I of the larger = the smaller and the larger, or 160. 

27. The following are the ingredients necessary to make 
a filling for a small lemon pie for 4 persons ; how much of 
each of these ingredients must be used for a dozen such 
pies ? 

1^ tablespoonf uls of cornstarch 
\ cup of sugar 
\ cup of boiling water 
1 teaspoonful of butter 
\ lemon 

\ teaspoonful of pulverized sugar 
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28. A dealer paid $45 for potatoes at $f a bushel; 
what must he sell them for per bushel to gain $ 30 ? 

29. If one machine can skim 75 gallons of milk in If 
hours and another 60 gallons per hour, how long must 
both nm to skim 300 gallons of milk ? 

30. The sum of two numbers is 98, and ^ of the larger 
is ^ of the smaller. What are the numbers ? 

31. 56 lb. of sweet com were put up in ^pound, ^ 
pound, and ^pound packages, an equal number of each; 
how many packages of each kind were made ? 

32. How much must a contractor pay 18 men for work- 
ing 6 days, if each works 10 hr. a day at $ |^ an hour ? 

^^. A wage rate of men on farms in Montana is $49 
per month without board and $ 35 per month with board. 
What fractional part of the $49 is deducted for board? 

34. What part of June has passed by midnight, June 20 ? 

35. The following are the ingredients and quantities 
necessary to make enough apple pudding for 3 persons. 
How much of each of these ingredients should be used to 
make enough apple pudding for 12 persons? 

1 cup of flour 

\ teaspoonful of salt 

1^ teaspoonf uls of baking powder 

1^ tablespoonfuls of sugar 

legg 

f cup of milk 

2 tablespoonfuls of butter 
2 apples 

\ teaspoonful of cinnamon 
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36. Find the total length of the edges of a box 3 J ft. 
long, 2^ ft. wide, and If ft. high. 

37. What should 2^ lb. of tea cost if i lb. cost $ J ? 

38. When $ 233^ was paid for 8 months' rent, what 
rent was charged per year ? 

39. Find the cost of 8^ doz. plants at 3^ each. 

40. If one stove consumes J gal. of oil in a day and 
another ^ gal., what part of a day will a gallon last both 
stoves ? 

41. A and B together purchased 150 acres of land, of 
which A took 30^ acres more than B. How many acres 
did each take ? 

Suggestion. 2 x B's + 30^ acres = 150 acres. 

2 X B's = 150 acres — 30J^ acres. 

42. A man and his son earned $25^ in a week. The 
man earned $ 5^ more than the son. How much did each 
earn? 

43. If 2^ in. on a certain drawing represent 10 mi,, 
what should f of an inch represent on the same drawing ? 

44. Two loads of com contained together 75^ bushels. 
They were sold at $ f a bushel. $ 4^ more was received 
for one load than for the other. How many bushels did 
each contain ? 

45. A dealer weighed 3 drafts of lard in a can which 
weighed 2^ lb. The weight of the first draft and can was 
21^ lb., the weight of the second draft and can was 18^ 
lb., the weight of the third draft and can was 20| lb. 
What was the weight of the lard in the three drafts ? 



DECIMALS 

106. One tenth of a unit is a tenth; one tenth of a 
tenth is a hundredth ; one tenth of a hundredth is a thou- 
sandth; one tenth of a thousandth is a ten-thousandth; 
and so on. 

106. A tenth, a hundredth, a thousandth, a ten-thou- 
sandth, and so on, are called decimal units. A tenth is a 
decimal unit of the first order; a hundredth is a decimal 
unit of the second order; a thousandth is a decimal unit 
of the third order; and so on. 

Eemark. In practice a decimal unit less than one ten-thou- 
sandth is seldom used. 

107. Any number of decimal units of the same order is 
called a decimal fraction, or simply a decimal. 

ThuS; 7 tenths, 21 hundredths, and 326 thousandths are decimals. 

108. If the line of notation in the decimal system is 
extended to the right from units' place, and a point (,), 
called the decimal point, is placed after the units' order, 
a figure standing in the first place to the right of this 
point, represents a number of tenths ; in the second place, 
a number of hundredths ; in the third place, a number of 
thousandths ; in the fourth place, a number of ten-thou- 
sandths ; and so on. 

Thus, .375 represents 3 tenths, 7 hundredths, and 5 thousandths. 

03 
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NUMERATION AND NOTATION 

109. Since .375 = 3^+x^ + Xi^, or 3^, which is 
read three hundred seventy-five thousandths^ .375 may be 
read three hundred seventy-five thousandths. 

110. To read a decimal, read the number expressed by 
the figures of the decimal, and pronounce the name of the 
place occupied by the right-hand figure. 

111. To write a decimal in figures, write the number of 
decimal units, and so place the decimal point that the 
right-hand figure will stand in the place that has the same 
denomination as the decimal. 

nittstrative Examples 

1. Read .426. 

Thus, .426 is read/cmr hundred twerUy-six thousandths. 

2. Read 3.45. 

ThuS; 3.45 is read three and forty-Jive hundredtJis, 
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3. Read .16^. 

Thus^ .16f is read sixteen aiid two thirds hundredths. 

4. Bead .0|. 

Thus, .0^ is read one third of a tenth. 

5. Bead 6.257 correct to the nearest hundredth. 

Thus, 6.257, read correct to the nearest hundredth, is six and 
ttoenty^ix hundredths. 

6. Bead 2.783 correct to the nearest hundredth. 

Thus, 2.783, read correct to the nearest hundredth, is two and 
seventy-eight hundredths. 

7. Write in figures 8 thousandths. 

Thus, write 8, and so place the decimal point that 8 stands in the 
thousandths' place ; as, .008. 

8. Write in figures 75 tenths. 

Thus, write 75, and so place the decimal point that 5 stands in 
the tenths' place ; as, 7.5. 



Bead: 


Exercise 28 






I. .7 


2. .35 


3. .609 


4- 


.0017 


5. 12.5 


6. 35.04 


7. .008 


8. 


.0004 


9. 100.01 


lo. 300.03 


II. 300.003 


12. 


.303 


13. .Of 


14. .0^ 


IS. l.Of 


16. 


•m 


17. .001 


18. .02| 


19. .03^ 


20. 


4.66f 


21. Read 3.68 correct to the nearest tenth. 







22. Bead 3.52 correct to the nearest tenth. 
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23. Read 7.651 correct to the nearest hundredth. 

24. Read 8.757 correct to the nearest hundredth. 

25. Read 4.7321 correct to the nearest thousandth. 

26. Read 4.7348 correct to the nearest thousandth. 

27. Read $7.8746 correct to the nearest mill; correct 
to the nearest cent ; correct to the nearest dime ; correct 
to the nearest dollar. 



Wr 


ite in figures : 






28. 


7 tenths 


29. 


45 hundredths 


30- 


3 hundredths 


31- 


9 thousandths 


32. 


25 thousandths 


33- 


2 and 7 tenths 


34. 


135 thousandths 


35- 


18 tenths 


36. 


375 hundredths 


37- 


8 ten-thousandths 


38. 


37^ hundredths 


39- 


87^ hundredths 


40. 


707 thousandths 


41. 


700 and 7 thousandths 


42. 


303 hundredths 


43- 


4325 ten-thousandths 


44. 


62^ ten-thousandths 


45- 


300 and 3 hundredths 



REDUCTION 

Illustrative Examples 

1. Reduce .375 to a common fraction. 

Thus, .375 = ^^, or |. 

2. Reduce .33^ to a common fraction. 
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3. Reduce ^j to a decimal. 

mu ± 1ft 1 £? Remark. Notice that the denomi- 

> TS jJfJ5y j^j^^Qj. Q^ ^ exactly divides 100. 

4. Reduce |^ to a decimal. 

Suggestion. Annex ciphers to the numerar 
Thus, 8 )7.000 tor and divide by the denominator. Compare 
.875 the number of decimal places in the quotient 
with the number of ciphers annexed. 

5. Reduce f to hundredths. 

Thus, 9 )2.00 
.22f 

6. Reduce .6f to thousandths. 

Thus, .6f=.6 + .0J 

= .6+iof.2 

= .6 + iof .200 

= .6 + .066f, or.666|. 

7. Reduce .466|^ to tenths. 

Thus, .4661 = .4^ 
^ 100 

= .4|H>or.4|. 

Exercise 29 
Reduce to fractions or mixed numbers : 



I. 


.08 


2. 


.025 


3- 


.375 


4. 


.625 


5- 


4.25 


6. 


5.05 


7- 


3.75 


8. 


.450 


9- 


.004 


10. 


.0375 


II. 


6.005 


12. 


.875 


13- 


-H 


14. 


•4i 


15- 


•6i 


16. 


.62^ 


17- 


'H 


18. 


.37^ 


19. 


.661 


20. 


.87^ 
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21. .83^ 22. .22| 

25. .44| 26. .28^ 

Beduce to decimals : 
29. i 30. I 

33- TfV 34. ;Ar 

Beduce to tenths : 
37. I 38. f 

Reduce to hundredths : 
41. f 42. f 

Beduce to thousandths : 
45- f 46. t 

Beduce: 

49. .4^ to hundredths 
51. .l&l to thousandths 
53. .6^ to thousandths 
55. .125 to hundredths 
57. .5625 to tenths 



23- 

27. 

31- 
35- 

39- 

43- 



.18| 24. .U^ 

1.12J 28. 1.37^ 






47- A 



32. A 

36. ii 

40. ^ 

44- A 

48. H 



50. .8^ to hundredths 

52. .14f to thousandths 

54. .284 ^ ten-thousandths 

56. .6375 to hundredths 

58. .333^ to hundredths 



ADDITION AND SUBTRACTION 

112. To add or subtract decimals, write the numbers so 
that units of the same order stand in the same column ; add 
or subtract as in addition or subtraction of whole numbers, 
and place the decimal point between units and tenths in the 
result. 



ADDITION AND SUBTRACTION 



69 



Add: 



niustratlTe Examples 



I. 






2. 


7.668 
3.8 
7.84 
19.208 


.33i 
.888f 

Sum 


= .333^ 
= .8881 
= .666f 
= 1.888| 


Subtract : 

3- 






4- 


16.3 
7.375 
7.926 


15.6i 
7.661 
Difference 


= 15.63i 
= 7.66f 
= 7.86| 


^AA . 


Exercise 8( 


> 




Add : 

I. 


2. 




3- 


2.3 


3.125 




7.602 


4.07 


14.57 




15.9 


6.875 


123.3 




8.013 


25.046 


.0462 




103.0035 


4- 


S- 




6. 


.33^ 
2.562^ 
14.6f 
9.074^ 


2.97J 
.0141 
351.7i 

8. 




•16f 
•87i 
.333^ 


Subtract : 
7. 


9- 


2.3 


.01 




10.101 


1.998 


.009808 




9.0191 
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lO. II. 12. 

6.6| 3.3^ 18.7^ 

3.333^ .76661 6.88f 

Find the value of : 

13. 3.125+ 14 36 + 125.3 + .0462. 

14. 4.325 + 6.0035 - 2.05 - 3.0573. 

MULTIPLICATION 
Multiplying by 10, lOO, looo, etc. 

1. 10x.375 = 10x3^ = f^, or3.75. 

2. 100 X .375 = 100 X ^^ = s^, or 37.5. 

3. 1000 X .375 = 1000 X ^^, or 375. 

113. Moving the decimal point one place to the right 
multiplies by 10 ; moving it two places to the right multi- 
plies by 100 ; moving it three places to the right multiplies 
by 1000, etc. 

Exercise 31 
Read, supplying at sight the missing products : 
I. 10 X. 5 2. 10x1.3 

3. lOx.06 4. 10x2.01 

5. lOx.35 6. 10x4.13 

7. 100 X. 312 8. 100x5.10 

9. 100 X. 58 10. 100x3.75 

II. 100 X. 43 12. 100x7.3 
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13. 1000 X. 5 14. 1000x3.06 

15. 1000 X. 66 16. 1000x21.716 

17. 1000 X. 250 18. 1000x5.005 

19. 10000 X. 17 20. 10000x4.45 

Multiplying by Integers and by Decimals 

Multiply : In practice Jind products thus : 

„ «K . .,. 6-25 

I. 6.25 by 45. 45 

45 X 6.26 = 46 X H5 3126 

= i4ii4, or 281.25. 2500 



281.25 



2. 27 by 4.5. ^ 
4.5 X 27 = ^ X 27 135 

= m^ or 121.5. J08_ 

12i.5 

3. 3.56 by 6.4. ^ 
6.4 X 3.66 = f* X f ^a 1424 

= -%W. or 22.784. 2136^ 

22.784 

114. To find the product of two numbers, one or both of 
which are decimals, multiply as in whole numbers and point 
off as many decimal places in the product as there are in 
the multiplicand and the multiplier together. 

Exercise 32 
Multiply : 

I. 2.37 by 26 2. 3.85 by 60 3. 7.24 by .08 

4. 3.16 by 37 5. 4.06 by 50 6. 37.4 by .007 
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7. 8.75 by .25 

lo. 6.35 by 7.56 

13. 4.56 by .32 



DECIMALS 

8. 632 by .008 
II. .607 by 96 
14. .008 by .048 



9. 3.42 by .024 
12. .389 by 4.8 
15. .756 by .095 
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1. Find the cost of all : 

150 lb. sugar at 5^^ 
14 doz. eggs at 40^ 
12 lb. butter at 48^ 

2. What wages must a contractor pay 6 carpenters 
for working 28 da. at $ 2.75, and 3 plasterers for working 
8 da. at $ 3.25 ? 

3. Find the cost of a ton (2000 lb.) of nails at $ 3| 
per 100 lb. 

4. Find the cost of 6000 rails at $12 per 100. 

5. Find the cost of shipping 600 lb. of goods at $0.48 
per 100 lb. 

6. Below is given the acreage in various grains in 
Oregon during a recent year and the average yield per 
acre. Fill in the missing totals and find the total value of 
all these grains at the prices now prevailing. 



Grain 


ACBBAGB 


Ayebaob Acbb Ttrld 


Total Yibld 


Wheat 
Oats 
Barley 
Rye 


770,000 
300,000 
83,000 
11,000 


20.8 bu. 
35 bu. 
30 bu. 
18 bu. 
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7. A merchant had on hand at the beginning of a day 
$ 287.50. During the day he received $ 86.75, and paid 
out $47.75. How much had he on hand at the close of 
the day ? 

8. How many decimal places has the product when 
tenths are multiplied by tenths ? hundredths by tenths ? 
thousandths by thousandths ? hundredths by thousandths ? 

9. Find, correct to the nearest cent, the value of 240.6 

bushels of wheat at $ 0.98 a bushel. 

# 

10. Express each in dollars and find the sum : 18 cents, 
37^ cents, 2f dollars, 18 mills, 6 cents 7 mills. 

Find the amounts of the following bills : 

1 1 . Farm products : 12. Groceries : 

86 doz. eggs @ 32^ | lb. black pepper @ 24^ 

58 lb. butter @ 30^ 10 lb. sugar @ 5^^ 

216 lb. poultry @ 16ff 5 cans com @ 10^ 

118 qt. milk @ 6^ 3 lb. oatmeal @ 6^ 

To THE Teacher. Have pupils compare these prices with those now 
prevailing in their community, and make similar problems in which current 
prices are used. 

13. Find the amount of this threshing bill : 

625 bushels of oats at 2^ per bushel 
568 bushels of wheat at 4^ per bushel 
120 bushels of rye at 5^ per bushel 

14. Find the cost of cutting and husking 678 shocks of 
com, if the cost of cutting was 3 cents a shock and of 
husking 5 cents a shock. 
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116. Dividing by Integers and by Decimals 

I. .015-1- 3 = ^^ + 3. 

= TirW» or .005. 
That is, .015 -s- 3 = .005. (A) 

.008^.01=,,«oo + tU- 

= i X ^^, oi- .8 -5- 4. 
That is, .008 -^ .04 = .8-^4. (B) 

3. .04 ^20 =,4^ -20. 

= VXy^^ [§67] 
= .004 -h 2. 
That is, .04 -^ 20 = .004 -s- 2. (C) 

Observe in (A) that the divisor is a whole number and 
that the quotient contains as many decimal places as 
there are in the dividend. 

Observe from (B) and {C) that the decimal point may 
be moved to the right or to the left in both dividend and 
divisor the same number of places without changing the 
quotient. 

From {A)y (B), and (C) it follows that, in division of 
decimals we may : 

116. Move the decimal point to the right or to the left 
in both dividend and divisor such a number of places as 
will make the divisor a whole number not ending in 
ciphers ; then divide and point off in the quotient as many 
places as there are in the dividend. 
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75 


Illustrative Examples 
Divide : 


I. .625 by .25. 




2 


. 6.25 by .025. 


2.6 






250 


.625^.25=25)62.5 






6.26 + .025 = 25)6250 


60 






50 


125 






125 


126 






126 



3. 6.25 by 250. 




.026 


6.25 


+ 260 


= 26).625 






60 








125 






125 


Check: (1) .25x2.5=.( 


525. 




(2) .025x250 = 6.26. 


(3) 


250 X 


.025 = 6.25. 




Exercise 34 




Find the quotient of 


: 






I. .05 +.5 




2. 


.325 + 25 


3. 3.075 + 75 




4- 


.00252 + 42 


5. 461.5-!- 142 




6. 


98.1 + 3000 


7. 191.52-8-4200 




8. 


180 + 50 


9. .0045 -i- 1500 




10. 


3.6 + 1500 


.11. 5-i-.005 




12. 


.005 + .5 


13. 8.64-1-2.4 




14. 


.6048 + .48 


15. .1728 H- .0144 




16. 


4840 + .16 


17. 3.75 H- 1.5 




18. 


3.84 + .16 


19. 48.3 -H .021 




20. 


.308+2.2 
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Divide : 


Exercise 86 




I. 


446.2-5-4600 


2. 


50.73-^890 


3- 


100.5-!- .67 


4- 


10.71-5-5.1 


5- 


.4012-8-5.9 


6. 


98.01-1- .99 


7- 


75.69-^870 


8. 


15.08 -H .58 


9- 


29.68 -.-2.8 


10. 


345.6-^3.2 


Il- 


16.686 + .54 


12. 


27.202-^6700 


ls- 


35.956 -t- 89 


14. 


6.6552-5-9.4 


15- 


792.82 H- .98 


16. 


7092.8 -f- .88 


17- 


182.40-*- .024 


18. 


.47795-1- .79 


19. 


590.73 H- .97 


20. 


899.91-1- .99 



Finding the Quotient Approximately 

117. When the division does not terminate, in practice 
it is seldom carried beyond the fifth decimal place in the 
quotient, which is usually expressed to the nearest ten- 
thousandth (.0001). 

Thus, the quotient of 7.4-4-35 expressed correet to the nearest 
ten-thousandth is found as follows : 

.21142+ = .2114 correct to the nearest .0001. 
35)7.40000 
70 
40 

35 ' Note. If the quotient were .21146, expressed to the 

"50 nearest .0001 it would be .2116. 

35 

etc. 
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Exercise 36 
Express to the nearest ten-thousandth the value of : 



I. 


7-1-15 


2. 


9-1-28 


3. 7.5 -.-22 


4. 


6.75-1-34 


S- 


.05 + 32 


6. .075-^48 


7- 


2.04-1-65 


8. 


.384-^81 


■ 9. .147-^300 


10. 


15-.- 38 


II. 


8-!- 75 


12. 1^-300 


13- 


4H-270 


14. 


2.1-!- 275 


15. 48-^780 


16. 


304-^41 


17- 


3 -.-8.50 


18. 7-^7.75 


19. 


9.1^-22.51 


20. 


5 -h 87.5 


21. 4-!- 61.25 


22. 


8-^97.50 


23- 


76-5-76.67 


24. 600-^900 


25- 


81-!- 243 


26. 


100-1-333 


27. 700 -.-1050 




28. 48^-780 




29. 


304-^41 




30. 3^-8.50 




31- 


7-^7.75 




32. 9.1-1-22.51 


33- 


5-!- 87.5 




34. 4-^61.25 




35- 


8 -.-97.50 




36. 76-1-76.67 




37- 


600 -.-900 




38. 81-1-243 




39- 


100 -.-333 




40. 700-4-1050 


41. 


187-!- 623 




42. 85.67-!- 666 


43- 


794-!- 1111 



BILLS AND ACCOUNTS 

118. A bill is a written statement of the names and 
prices of goods sold or services rendered, together with the 
names of the parties and the date of the transaction. 

119. An accotint is a record of business transactions 
between two parties at a given date. 
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120. A bill is filled by writing in the cost of each item ; 
it is footed by adding the cost of the different items to 
find the total cost. 

(The terms used in Bills and Accounts were explained in Book Two ; if 
the pupil is unable to use them understandingly, they should be reviewed.) 

Ezerdse 37 

I. Complete and verify the footing of the following : 

Bill for Goods purchased on the Same Date 




Mr. J*ae8 Mirring, 

Union * Planters Bank Bids. 

-^ ^' -lO/tS/iZ. 

. iZnO — iiiMTi^ Ato— fccp. r.OkM^g 



SOOO 8U*1 Zi«nvad l#U«r H«ids • |12 40 pM> M |62 00 

2000 " " BlU llMds • 18 00 * " 

1600 * * Bii* OhMks • 12 00 * " 

1500 * " Ofwniiv AnneunoMwnla • 84 00 * * 

500 * " Bosimti Carda • 29 00 " * |271 60 

KBOUVIO PATHBir 
■vr 23 1812 

EJl.miCRT Mn >OTR"00. 



The person who recei^s money for a firm in payment 
of a bill usually receipts the bill and signs the firm name ; 
also his own name or initials, thus : " Per M, H. ^." 

Find out what " F. 0. B. Phila." as printed on this bill 
means. 
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Eemakk. Sometimes columns are ruled in which to place the 
extension of the items and the total. 

2. Foot the column of Daily Totals, also the colurnn 
of Credits, and see that the balance is correct, in the 
following : 

Bill for the Entire Purchases of One Month 



MARSHALL FIELD & COMPANY 
Importers, Retailers, Manufacturers 

State, Washington, Randolph & Wabash 

Chicago, Dec. 2, 1912 
' Sold to Mr. Frank P. Price, 

124 Main St., 

Galesburg, III. 
31/2365 

Notice. — Merchandise to be credited on current bill must be returned before the last day 

of the unonth. 


Nov. 

2 

16 
19 
23 

25 


2 yd. lace 75 

1 pr. blankets 

2 doz. napkins 4 00 
1 pr. blankets 

1 dining table 

2 yd. cloth 3 85 
1 pr. shoes 

4 yd. ribbon 18 
1 hand bag 
1 pr. shoes 


1 50 
4 75 

8 00 


Daily Totals 

14 25 
24 00 

14 42 


Credits 

4 75 
400 


7 70 

4 00 

72 

2 00 




52 67 

8 75 


8 75 


43 92 
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3. Extend the items in the following account and find 
the balance : 

Davenport, Iowa, April 1, 1913. 
In account with Simpson & Crawford 



Dr. 



^ /fcuncL ^oA^t^ 


f/.SO 


/ /ioAxiwooci itaot @A&^ 




i JvoTV BtaeJo ^Cafv&Q, 


0.76 


3 o4i4^v fi-a/yicLte^ 


2.60 


i £vae& and Sit €wCfiX^ 

Cr. 
8 dcMf^* t^'i^e/Ktt'UAUf 
^ (ioi\f^^ ja^i/yvtiAUf 

6 doAfo/ tcUf-cyu 


/0.60 


f3.60 
3.60 
3.60 
/.60 



/2 



60 



Rule bill forms and on them make out bills for Examples 
4 and 5 ; use your own name for that of the buyer, and 
the name of some firm that deals in the articles purchased 
for that of the seller. Fill, foot, and receipt the bills, 
dating them appropriately. 

4. 1 Mission Bookcase 

1 Library Table 

1 Cheval Mirror 

2 Parlor Roman Chairs 
6 Dining Chairs 
2 Rockers 
4 Porch Rockers 



@ 


$5.75 


@ 


9.95 


@ 


8.75 


@ 


3.50 


@ 


2.40 


@ 


4.95 


@ 


2.80 
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9 yd. Velvet Ribbon @ $0.21 



9^ yd. Corduroy 


@ 


1.80 


7 yd. Serge 


@ 


1.75 


8 yd. Sheeting 


@ 


0.35 


2 pr. Lace Curtains 


@ 


3.50 


4 pr. Sash Curtains 


@ 


2.75 


1 pr. Shoes 


@ 


3.50 



6. F. P. Duffy presents the following bill to you, 
Oct. 1, 1913 : 28 days' carpenter work, $ 2.25 per day ; 
12 days' plastering, $ 2.75 per day ; 8 days' painting, $ 3 
per day; 6 days' hauling, $ 4.50 per day; 12 days' com- 
mon labor, $ 1.50 per day. Fill, foot, and receipt the bill 
for these items. 

Render the following bill for the month named in the 
current year ; receipt the bill : 



Nov. 


5 


1 pr. Shoes 


@ $ 


5.00 






1 suit Clothes 


@ 


18.50 






4 yd. Silk 


@ 


1.50 


Nov. 


12 


1 Reading Lamp 


@ 


8.75 


Nov. 


17 


1 pr. Shoes returned 


@ 


5.00 


Nov. 


25 


4 doz. Cards 


@ 


0.10 






2 pr. Blankets 


@ 


6.00 






1 doz. Handkerchiefs 


@ 


3.00 


Nov. 


30 


1 pr. Blankets returned 


@ 


6.00 






2 pr. Gloves 


@ 


0.75 






1 Table Cover 


@ 


3.50 






2 yd. Lace 


@ 


.45 
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8. Rule account form and on it make out the following 
account and find the balance : 

Sept. 1, 1913, B. F. Heistand & Sons, bought of 
J. W. Williams, Dayton, Ohio, 250 bu. wheat @ $ 0.92 
per bushel; 160 bu. oats @ $0.48 per bushel; 6 T. of 
hay @ $ 21 per ton ; 375 bu. corn @ $ 0.78 per bushel. 
At the same time J. W. Williams bought from B. F. 
Heistand & Sons 2000 ft. of boards @ $ 40 per 1000 ft. ; 
600 posts @ $ 28 per 100 ; 800 rails @ $ 12 per 100. 

PARCEL POST 

121. The parcel post law which became effective 
Jan. 1, 1913, provides: 

" That hereafter fourth-class mail matter shall embrace all other 
matter, including farm and factory products, not now embraced by 
law in either the first, second, or third class, not exceeding eleven 
pounds in weight, nor greater in size than seventy-two inches in 
length and girth combined, nor in form or kind likely to injure the 
person of any postal employee or damage the mail equipment or 
other mail matter and not of a character perishable within a period 
reasonably required for transportation and delivery." 

For the purpose of carrying this law into effect the 
United States is divided into zones with different rates of 
postage applicable to each, except in the case of parcels 
weighing four ounces or less, which are mailable at the 
rate of one cent for each ounce, or fraction of an ounce, 
regardless of distance. Parcels weighing more than four 
ounces are mailable at the pound rate, as shown in the 
following table : 



PARCEL POST 
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Weight 


1st 


zone 


'Id zone, 

50 to 150 

miles 


M zone, 

150 

to 800 

miles 


4th zone, 

800 

to 600 

miles 


5th zone, 

600 
to 1000 
miles 


6th zone, 

1000 
to 1400 
miles 


7th zone, 

1400 
to 1800 

mUes 


8th zone, 

all over 

1800 

miles 


Local 


Zone 
rate 




rate 


ftOmUes 


Rate 


RaU 


Rate 


Rate 


RaU 


Rate 


RaU 


1 pound 


aO.Oo 


10.05 


$0.06 


.$0.07 


$0.08 


$0.09 


$0.10 


$0.11 


$0.12 


2 pounds 


.06 


.08 


.10 


.12 


.14 


.16 


.19 


.21 


.24 


3 pounds 


.07 


.11 


.14 


.17 


.20 


.23 


.28 


.31 


.36 


4 pounds 


.08 


.14 


.18 


.22 


.26 


.30 


.37 


.41 


.48 


5 pounds 


.09 


.17 


.22 


.27 


.32 


.37 


.46 


.51 


.60 


6 pounds 


.10 


.20 


.26 


.32 


.38 


.44 


.55 


.61 


.72 


7 pounds 


.11 


.23 


.30 


.37 


.44 


.51 


.64 


.71 


.84 


8 pounds 


.12 


.26 


.34 


.42 


.50 


.58 


.73 


.81 


.96 


9 pounds 


.13 


.29 


.38 


.47 


.56 


.65 


.82 


.91 


1.08 


10 pounds 


.14 


.32 


.42 


.52 


.62 


.72 


.91 


1.01 


1.20 


11 pounds 


.16 


.35 


.46 


.67 


.68 


.79 


1.00 


1.11 


1.32 



The local rate is applicable to parcels intended for delivery at the office of 
mailing or on a rural route starting therefrom. 

Note. Except as provided for in Section 121, a fraction of a pound is 
considered a full pound. 



Exercise 38 

From the table, state at sight the postage on the fol- 
lowing : 



Weight of Parcel 


Distance carried from Office of Mai 


I. 2 pounds 


60 miles 


2. 4 pounds 


30 miles 


3. 8 pounds 


350 miles 


4. 10 pounds 


750 miles 


5. 2 pounds 


2000 miles 


6. 2 oz. 


Any distance 


7. 3 pounds 


Within third zone 


8. 7 J pounds 


400 miles 
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9. What is the postage on a parcel weighing 4 pounds, 
mailed for delivery at the local office ? 

10. What is the postage on a parcel weighing 11 
pounds, mailed for delivery at the local office ? 

11. What is the postage on a parcel weighing 6 pounds, 
mailed for delivery on a rural route, starting from the 
office of mailing ? 

12. What is the postage on a parcel weighing 10 
pounds, mailed for delivery on a rural route, starting from 
the office of mailing ? 

MESSAGES 

Telegram 

122. Find the cost of sending the following telegram, 
the day rate from Boston to Washington being 40^ for ten 
words or less, and 3^ for each word over ten (address and 
one signature free): 




»Mfea« npMtfi^kaiMMl MM* MvawMtf ( 



Boston, ivM a, ina. 

Mr. Jmbm Blao)nr«ll. 

eoa Pennoylvania Ave., 
Washington, D. o. 

Have sold property here. Bxpeot to arrive In Washington 
noon to-morrow. Meet ne at the wiuani. 

William Browne 



Note. The night rate for telegrams is usually lower than the day rate. 
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Cablegram 

123. Find the cost of sending the following cablegram, 
the rate from New York to London being 25^ per word, 
all words except those of the date to be counted and 
charged for. In the address the name of ''place to " and 
the name of the territorial division of the country in 
which the ''place to " is situated are each counted as one 
word without regard to number of letters they contain. 

The following are apphcable to cable messages : 

J. In messages in plain language the maximum length 
of a word is fixed at fifteen letters. 

2. Punctuation marks, hyphens, apostrophes, and pound 
sterling marks are counted as one word each. 



THE WESTERN UNI ON TE LEGRAPH COMPANY 

TNKO. N. VAIL. MniMHT KkVIOKIIK BNOORS. •Cl»«Mk Mm«Ma 

TMK UMtOMT TELEOWAPM AND CABLK •V»TCIi IN EXISTENCE. CABLE «£WVICK TO AIX TMK WOULD 

w^jn^m •mett and m,o«o *D DiTiow»t tklkoimwi »iid tklk^mowk cow iikctiow in nomth ahcmica 

DIMBOT AHBKICAII CAaLSS NKW TOUR TO •l<MT ■HITAIIf 

eoMNier* *u* wim AHato-AiisiiieAH am dimct w. •. atlaiitio eASLSS 

Mac«r eoHHimicATieN witn mrhant ano niAiieK. eva*. wot iNDin. iiBsieo amo esirmAL and aouTM AmmcA 

wiTN Memo oABkn to alaskai HeHouiLu. AinmAUA. •wah. TMK rMiumncp. jafah. rre. 



•*VI« AVbsxbrn Uimioim" 



Sendt 

To h T anitu 



-Haw ToTlr, Jtma B, it91 4 



ftftO QTfQfd Rt LODdfiZL. 



We Bflll Tiifttrtay wnrnlng 



flunrgft HmTtt 
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Night Letter 

124. Telegraph companies will receive not later than 
midnight night letters for delivery only on the morning of 
the next ensuing business day, at rates lower than their 
standard night message rates, and usually stated as follows : 

" The standard day rate for ten words shall be charged 
for the transmission of fifty words or less, and one fifth 
of the standard day rate for ten words shall be charged 
for each additional ten words or less." 

Find the cost of sending the following night letter, the 
day rate from Albany, N.Y., to Elizabeth, N.J., being 
30 ^ for ten words or less and 2 ^ for each word over ten 
(address and one signature free). 



NIQHT LETTER 

THE WESTERN UNION TELEGRAPH COMPANY 




CAMJK SCHVieC TO ALL THE WORLD. 

BKLvrnmc 1IC9M. acMKMi. MMAacM 




lllsabetlU-JUJ«. 



1ft h a ye J uiit wnld fiar you fn»r grminnniinQa t . n . T)ft ehlp- 

piirt tft QuarTTnrmw, Pa., at thw nan Iwa^t data poaaibla. !fi 

i»i«^ jpiayanf that thiny win ho wp imA y^tkAy rn* Mmm la 

t h irty dfc yi , — S)4p m our nam ana tend wnrlrman nn at nnoa 

to put 4l > a h o tia a t t o g a th t j , S a n a m fifty m o r a- b oofcla t i ; — aa- 
a xp a ot iBO r a i a gg a t a l ee t o^ a o g j p o a , 



J. ii. Thompftftn h fio. 
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Day Letter 

125. Telegraph companies will receive day letters, to be 
transmitted at rates lower than their standard day- message 
rates, and usually stated as follows : 

" One and one half times the standard night letter rate 
shall be charged for the transmission of fifty (50) words 
or less, and one fifth of the initial rate for such fifty words 
shall be charged for each additional ten (10) words or 
less." 

Find the cost of sending the following day letter, the 
rate from Minneapolis, Minn., to Lexington, Ky., being 
50 ^ for ten words or less, and 3 i for each word over ten 
(address and one signature free). 



DAY LETTER 

THE WESTERN UNION TELEGRAPH COMPANY 

IMMMMTtB 

25,000 OFFICCS IN AMERICA CAILE SERVICE TO ALL THE WORLD 
TMce. w. v»tL. rwioKirr acLviOBMC •nooks, obmbml MAN«atii 



z Send th. f.ii.»ta« day letter 



N«frtyMrM««« $ lOnnoapoHs, Ulnn.,.Juno 5, isia. 



u Mr. 0. L. Brovn, 

g Lexington, Xantuolcy,. 

u 

2 Notlty me a« soon as yoii have shipped horses. Z undsr- 
\ stand that you are shipping two carloads. 

^ 

5 r. K. ii«wiB. 
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Ezerdse 39 

In the columns headed respectively " Day " and " Night," 
in the following, the figures before the hyphen indicate 
rates for ten words or less (address and signature free), 
and the figures after the hyphen indicate the rates for 
each word over ten, for messages sent between Philadel- 
phia and the cities named ; find the missing costs. 





Num- 


Rate 


Cost 

OF 


Cost 
of 


Cost 


Cost 


Place 


ber OF 
Words 




Day 
Tblb- 

ORAM 


NiOHT 

Tblb- 

OSAM 


of 

Day 

Lbtteb 


of 
Night 
Letter 


Day 


Night 


1. Mobile, Ala. 


17 


60-4 


60-3 










2. Phoenix, Ariz. 


22 


100-7 


100-7 










3. Los Angeles, Cal. 


25 


100-7 


100-7 










4. Denver, Colo. 


18 


75-5 


60-4 










6. Hartford, Conn. 


60 


80-2 


26-1 










6. Wilmington, Del. 


21 


25-2 


25-1 










7. Jacksonville, Fla. 


40 


.60-4 


50-8 










8. Atlanta, Ga. 


16 


60-4 


60^ 










9. Boise, la. 


24 


100-7 


100-7 










10. Chicago, Ul. 


35 


50-3 


40-3 










11. Columbus, 0. 


19 


50-3 


40-3 










12. Des Moines, la. 


8 


60-4 


60-3 










13. Kansas City, Mo. 


40 


60-4 


60^ 










. 14. Louisville, Ky. 


26 


60-3 


40-3 










16. Bar Harbor, Me. 


50 


50-3 


40-3 










16. Baltimore, Md. 


16 


26-2 


26-1 










17. Boston, Mass. 


32 


36-2 


25-1 










18. Albany, N.Y. 


46 


30-2 


26-1 










19. Harrisburg, Pa. 


27 


26-2 


26-1 











Refer to the above table and state at sight the cost of 
sending a telegram of ten words from Philadelphia to each 
of the cities named. 
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REVIEW OF DECIMALS 
Exercise 40 

1. Milch cows should be fed each day 2.25 lb. of hay 
or its equivalent for each 100 lb. of their live weight. How 
much should a cow weighing 800 lb. be fed each day ? 

2. One cubic foot of water at the rate prescribed by 
the Philadelphia council costs .03^. The average family 
should use not more than about 2400 cu. ft. per month. 
What must it pay for water, at the rate prescribed, for 
one year ? 

3. The domestic postage rate on letters and sealed 
matter is 2^ for each ounce or fraction ; what is the postage 
on a letter weighing 2^ oz. ? 3 oz. ? 4 oz. ? 5 oz. ? 

4. The domestic postage rate on newspapers or peri- 
odicals is 1^ for each 4 oz. or fraction ; what is the postage 
on a package of newspapers weighing 9 oz.? 5 oz.? 13 oz.? 
15 oz.? 

5. The domestic postage rate on all miscellaneous 
printed matter, which includes books, is 1 ^ for each 2 oz. 
or fraction thereof ; what is the postage on a book weigh- 
ing 16 oz.? 21 oz.? 10^ oz.? 15 oz.? 

6. The domestic postage rate on merchandise not ex- 
ceeding 4 oz. is 1^ for each ounce or fraction thereof; 
what is the postage on a package of merchandise weighing 
3oz.? 3^oz.? 2oz.? 11 oz.? 

To THE Teacher. Pupils should be required to gain full information 
through practical experience, if possible, concerning the sending of post- 
office money orders, registered letters, and special delivery letters. 
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7. Find the cost of sending a registered letter weigh- 
ing 3^ oz. 

8. Find the cost of sending a registered parcel con- 
taining merchandise and weighing 3^ oz. 

9. What is the postage on a letter weighing 2 oz., if 
the envelope bears also a special delivery stamp ? 

10. What should be charged for 2240 lb. of coal at 
$0.32 per 100 1b.? 

11. Anna has $2.75 and Harriet has $0.15 more than 
3 times the amount that Anna has. How much money 
have both ? 

12. If a dealer gains $ 5.50 on $ 75 invested, find, cor- 
rect to the nearest cent, his gain on each dollar invested. 

13. One barrel of good lime is used in laying 1000 
bricks; how many barrels must be used in laying 7450 
bricks ? 

14. Find the cost of 275 rails at $ 14 per 100. 

15. Two bushels of hair are used for each coat in a 
hundred square yards of plastering. How many bushels 
of hair are needed to give 5760 sq. yd. of surface two 
coats of plaster ? 

16. Of what denomination is the product when tenths 
are multiplied by tenths? hundredths by hundredths? 
tenths by hundredths ? thousandths by hundredths ? 

17. Of what denomination is the quotient when tenths 
are divided by tenths ? hundredths by tenths ? thousandths 
by hundredths ? 
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i8. Water weighs 62.5 lb. per cubic foot, and lead is 
11.35 times as heavy as water. Find, correct to the nearest 
tenth of a pound, the weight of a cubic foot of lead. 

19. A man that earns $2.50 a day earns how much 
during the working days of October, if the first day of 
October is Tuesday ? 

20. If a man is paid $ 2.75 for working a 10-hour day, 
what should he be paid for working during a certain day 
from 7 A M. to noon, and from 2 p.m. to 4 p.m.? 

21. There are 1728 cubic inches in a cubic foot and 
231 cubic inches in a gallon. Estimate, correct to the 
nearest hundredth, the number of gallons in a cubic foot. 

22. A cubic foot of water weighs 62.5 lb.; milk is 1.03 
times as heavy as water. What is the weight of 10 cu. ft. 
of milk ? 

23. At $ 24.50 per 1000 feet, what is the cost of 1275 
feet of boards ? 

24. Estimating that a cubic foot of water equals 7.48 ' 
gallons, and that milk is 1.03 times as heavy as water, find, 
correct to the nearest hundredth of a pound, the weight of 
a gallon of milk, water weighing 62.5 lb. per cubic foot. 

25. Cast iron is 7.2 times as heavy as water ; how many 
cubic feet are there in a ton of cast iron ? 

26. When 2.5 bushels of seed yield a crop of 40 bushels 
of grain, what is the yield for each bushel sowed ? 

27. If a mechanic who receives $ 3.60 for a 10-hour day 
is paid 1^ times his regular wages for each hour he works 
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over 10 hours, how much should be paid him for working 
during a certain day from 7 a.m. to noon, and from 1 p.m. 

to 8 P.M.? 

28. A gallon contains 231 cubic inches and a bushel 
2150.42 cubic inches; find, correct to the nearest hun- 
dredth, the number of gallons in a bushel. 

0. r^ .125 + .25 
'9- ^^"^P^^fy^ .625^.375 ' 

30. When 9^ is paid for the loan of $ 2, the sum paid 
is what decimal part of the loan ? 

31. A mechanic is receiving $3 a day (10 hours) and 
50^ an hour for overtime. During a certain week he 
works each working day from 7 a.m. to noon, from 1 p.m. 
to 6 P.M., and from 7 p.m. to 10 p.m.; what are his wages 
for that week ? 

32. The average age of the 24 girls in a certain school 
is 13.55 years ; what will be the average age, correct to the 
nearest hundredth, of the girls in this school, if 6 more 
enter whose ages average 14.62 years? 

33. Simplify: .006-^.02 x .02 4- .006 4- .002 x 60 + .12. 

34. How many pounds of butter fat does a herd of 
25 cows produce in a week, if they average 24 lb. of milk 
daily, and the milk tests .04 butter fat? 

35. A dealer bought 10,000 cigars at $4.50 per 100 
and retailed them at 3 for 25 ^ ; find his profit. 

36. The weight of a common brick is about 4.5 lb. A 
man who wishes to haul as nearly as possible 2000 lb. 
should load how many bricks ? 
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37. A dairyman in Wisconsin recently reported an aver- 
age of 420 pounds of butter fat per year from a herd of 
29 cows. The average price of butter fat at the local 
creamery was $0.32 a pound. What was the average 
profit made from each cow of this herd ? What was the 
profit made from the whole herd ? The cost of keeping 
this herd was estimated at $ 50 per cow. What was the 
average net profit from each cow, and the net profit 
from the whole herd ? 

38. Fill in the missing averages : 



DAILY AVBBAGB OF HOURS OF LABOR OF RBGULAR FARM 
WORKERS. BY MONTHS, FOR ONE YEAR 



1910 



1. — New England 
Dairy Farm 



Week days 



Sundays 



Week days 



2. —Iowa Grain 
AND Stock Farm 



Sundays 



January 

February .... 

March 

April 

May 

June ....... 

July 

August 

September .... 

October 

November .... 
December .... 

Yearly average 



Hours 
11.4 
11.7 
11.4 
12.2 
11.9 
11.9 
11.8 
11.3 
11.2 
11.5 
10.3 
9.7 



Hours 
7.2 
7.3 
5.1 
5.3 
4.4 
3.7 
3.6 
3.3 
4.0 
3.5 
4.9 
4.3 



Hours 
10.8 
11.3 
12.3 
12.2 
12.3 
12.7 
12.6 
12.6 
11.8 
12.3 
12.2 
12.4 



Hours 

5.9 
4.9 
4.8 
4.7 
3.6 
3.3 
3.1 
3.2 
2.7 
2.9 
3.3 
8.2 



DENOMINATE AMOUNTS 

126. Denominate units are units established by custom 
or law to measure such quantities as weighty capacity^ 
lengthy surfdcey etc. 

Thus, a pound, a husltel, a yard, an acre, etc., are denominate units. 

Eemabk. For couveuience there are usually several units of the 
same kind of quantity adopted, having fixed relations to one another. 

Thus, the yard is the standard unit of length. The yard is divided 
into three equal parts called feet, and the foot is divided into twelve 
equal parts called inches. 

127. A simple denominate amount is any number of like 
denominate units. 

Thus, 3 hvshels, 6^ yards, and \ of a gallon are simple denominate 
amounts. 

REDUCTION 

[Review thoroughly tables studied in the lower grades. See page 360.] 

Illustrative Examples 
I. Reduce .6 rd. to inches. 



Explanation : 


The 


answer 


may be found thus 

5,5 
.6 


.6 rd. =.6x5.5 yd., or 3.3 yd. 






3.3 yd. =3.3x3 ft., or 9.9 ft. 






3.30 
3 


9.9 ft. =9.9 X 12 in., or 118.8 in. 






•. .6rd.=118.8in. 






9.9 
12 



118.8 

04 



REDUCTION 
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Another explanation : 

lrd.=5^yd. 
=16^ ft. 
= 198 in. 
.-. .6 rd. = .6 X 198 in., or 118.8 in. 

2. Reduce 495 in. to rods. 

Explanation : 

495= the no. of in. 

The no. of in. -5-12= the no. of ft. 

.-. 41^=the no. of ft. 

The no. of ft. -^ 3= the no. of yd. 

. •. 13| = the no. of yd. 

The no. of yd.-5-5i^=the no. of rd. 

.-. 2^= the no. of rd. 

.-.495 in. =2^ rd. 

Another explanation : 



lrd.=5|yd. 
=16| ft. . 
= 198 in. 
495-5-198, or 2|=the no. of rd. 



The answer may be found tJius: 
3 

l^ 

12 

198 
j6 

118.8 



Tlie ansiver may be found thus : 

12)495, the no. of in. 
3 ) 41|, the no. of ft. 

5^) 13f, the no. of yd. 

_4 4_ 

22}_ 55 



2^, the no. of rd. 



Tlie answer may be found thus : 
3 

12 
198)495(2^ 

396 
99 ^, 

198 * 



Exercise 41 



Express : 

I. 3 bu. as quarts. 
3. 3.5 yd. as inches. 
5. 2.75 rd. as feet. 



2. 4^ gal. as pints. 

4. 2 long tons as poimds. 

6. 2^ wk. as hours. 
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7. 4 da. as minutes. 

8. 3.25 sq. yd. as square inches. 

9. 1.6 in. as feet. 

10. 4:^ hhd. as gallons. 

11. 3 reams as sheets. 

12. 100 qt. as bushels. 

13. 75 pt. as gallons. 

14. 288 in. as yards. 

15. 15,730 sq. yd. as acres. 

16. 825 in. as rods. 

inSCELLANEOnS PROBLEMS 
Exercise 42 

1. How many sacks, holding 25 lb. each, can be filled 
from a ton of sugar ? 

2. A long ton is how many times a short ton ? 

3. A ship sank in 30 fathoms of water; how many 
feet deep is the water ? 

4. A horse whose height is 15^ hands is how many 
feet high? 

5. If a horse eats 1 pk. of oats (standard weight) at a 
meal, in how many days, eating 3 meals a day, will he eat 
a ton of oats ? 

6. A farmer stepped the length of his field and found 
it to be 160 paces (3.3 ft.) ; find the length of the field 
in rods. 
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7. Show that a mile equals 1760 yd., or 5280 ft. 

8. Show that a bushel equals 32 qt. 

9. How many square inches are there in a square yard ? 

10. A peck of chestnuts was retailed at 5^ a pint; how 
much was received for them ? 

11. A school that opens at 8.30 a.m. and closes at 
2 P.M. is in session how many hours, if an intermission 
of 30 minutes is allowed at noon ? 

12. At 7^ an ounce, what should be charged for ^ lb. of 
cloves ? 

13. Find a boy's gain on J of a gross of boxes of 
matches which he bought at $ 1 a gross, if he retailed 
them at 4 boxes for 5 ^. 

14. What should be charged for 846 lb. of feed at $ 22 
per ton ? 

Suggestion. 846 lb. = .846 of a thousand pounds, 
= .423 of a ton. 

15. Find the cost of 1860 lb. of hay at $ 18 per ton. 

16. Find the cost of 2575 lb. of bran at $23 per ton. 

17. Find the cost of 2600 lb. of straw at $ 8 per ton. 

18. Find the cost of 2000 lb. of shelled com at $0.75 
per bushel (56 lb.). 

19. Find, correct to the nearest hundredth, the number 
of cubic inches in a dry quart. 

20. A dealer wishes to sell apples that cost $ 2 a bushel, 
so as to gain $ 1.20 a bushel ; what should he charge for 
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21. What should be charged for 16 lemons at 18^ per 
dozen ? 

2 2. How many pint boxe.^ are required to hold |^ bu. 
of berries ? 

23. How many quarts of ice cream must be bought to 
serve 50 persons at a hotel, if one pint is served to 2 
persons ? 

24. Name instantly the tenth month ; the fifth ; the 
eighth ; the eleventh ; the fourth ; the first ; the ninth ; 
the third ; the sixth ; the second ; the seventh ; the twelfth. 

25. Find the cost of 50 eggs at 30^ a dozen. 

26. What should be paid for 50 bu. of oats weighing 
28 lb. to the bushel, when the market price is 50^ per 
bushel (32 lb.).? 

27. What date is 30 days after May 31st? 

28. What date is 90 days after May 31st? 

29. What date is 2 months after February 28th ? 

30. What part of a bushel is 2i pk. ? 

31. What part of a yard is 9 in. ? 

32. A man who was bom 14 B.C. and died 44 a.d. 

lived to what age ? 

Suggestion. "14 b.c." means 14 years before Christ, and 
" 44 A.D." means 44 years after Christ. 

33. What time elapsed between two events, one of 
which happened 150 B.C. and the other 200 a.d. ? 

34. What date is 3 months after September 30th ? 



J 
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PRACTICAL MEASUREMENTS 
Lines, Angles, and Surfaces 

[For a fuller treatment of Surfaces, see page 279.] 

128. A straight line is a line 

that has the same direction 
throughout; as, AB, 

129. A curved line is a line 
no part of which is straight ; 
as, CD, 

130. The opening between two straight 
lines drawn from the same point is called 
an angle (z). 

Thus, the figure ABC is an angle. 

131. If one straight line meets an- 
other straight line so as to form two 
equal angles, the angles are called right 
angles. ^^ 

Thus, if the line CD meets the line AB so as to make Z ADC = 
Z BDC, each angle is a right angle. 

132. An acute* angle is an angle that is less than a right 
angle. An obtuse angle is an angle that is greater than a 
right angle. 




Acute Angle 



Right Angle 



Obtuse Anglt 



100 
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133. When one straight line meets another 

straight line so as to form with it a right angle, 

the lines are said to be perpendicular to each 

other. 

Thus, if Z ACB is a right angle, AC and BC are perpendicular 
to each other. 

134. Anything that has length and breadth without 
thickness is called surface. 

136. A surface on which any number of straight lines 
may be drawn in different directions is a plane surface. 

136. The number of square units in a -*• ^ 

surface is its area. 

137. A square is a portion of a plane 
bounded by four equal straight lines and 
having four right angles ; as, ABCD. 

138. A square unit is a square a unit long ; that is, a 
square of any desired length. 

Thus, a square inch is a square an inch long. 

Note. The result obtained by using a number 
twice as a factor is called the square of the number. 

Thus, 16 is the square of 4. The square of 4 
may be written 4^, read 4 squared. 

139. The area of a square is the square 
of the number of units in its length. 

Thus, 4x4, or 16, is the number of square units in ABCD. 

140. Lines that lie in the same plane and cannot meet 
however far produced are called parallel A B 
lines; fis^ AB and CD. C D 




A 










B 






1 




















D 
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141. A rectangle is a portion of a 
plane bounded by four straight lines 
and having four right angles; as, 
ABCD. 

142. The opposite sides of a rec- 
tangle are equal 

143. The area of a rectangle is 
the number of units in its length 
multiplied by the number of units 
in its width. 

Thus, 3 X 5, or 15, is the number of 
square units in ABCD. 

Exercise 43 

1. Show why a square foot contains 144 sq. in. 

2. Show why a square yard contains 9 sq. ft. 

3. How many square inches are there in a 6-in. square ? 

4. What part of a square rod does a square contain 
that is ^ rd. long ? 

5. Show why 30^ sq. yd. equal a square rod. 

6. How many square feet of canvas will cover a 
cubical box 4 ft. long? 

7. How many square feet are there in the walls and 
ceiling of a room 12 ft. long, 12 ft. wide, and 12 ft. high ? 

8. A piece of land in the form of a square is 2J rd. 
long ; how many square rods does it contain ? How many 
feet of fence will inclose it ? 
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9. Find the area of a rectangle 6 ft. long and 2 ft. wide. 

10. How many square feet are there in a rectangle 8 ft. 
long and 6 ft. wide ? 

11. How many square feet are there in a rectangle 
3 yd. long and 2 yd. wide ? 

12. How many squaTe rods are there in a rectangle 
40 rd. long and 4 rd. wide ? 

Land Measure 
Surveyors' Linear Measure 
144. For measuring distances, surveyors generally use a 
chain (4 rd.) made of 100 links, or a tape measure, generally 
made of steel or cloth, and usually 50 ft. or 100 ft. long, grad- 
uated to feet, tenths, and sometimes hundredths, of a foot. 

146. 



1 


Table 


7.92 inches 
100 links 
80 chains 


= ilink(li.) 
= 1 chain (ch.) 
= 1 mile (mi.) 



146. The unit of land measure is the acre, which may be 
of any shape ; it is equivalent to a rectangular tract 20 rd. 
long and 8 rd. wide. In cities land is sometimes sold by 
the square foot. 

147. Building lots are usually sold by the front foot (per foot) ; 
thiis, if a lot extends 60 ft. along a certain street, it is said to have a 
frontage of 60 ft. on that street, and if it is sold at $ 10 per front 
foot (per foot), the selling price is 60 x $ 10, or $ 600. 

Note. By the depth of a lot is meant the distance it extends back from 
the street along which its frontage is measured. 



148. 
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10,000 square links (sq. 11.) ] 
16 square rods (sq. rd.) 


= 1 square chain (sq. ch.) 


10 square chains ] 
160 square rods 


= iacre (A.) 


640 acres = i square mile (sq. mi.) 



Note. A square rod is sometimes called a perch. 

Exercise 44 

1. How many acres are there in a lot 40 rd. long and 
30 rd. wide ? 

2. How many acres are there in a lot 12 ch. long and 
5 ch. wide ? 

3. At $0.90 per rod, find the cost of inclosing a field 
with a wire fence, if the sides of the field measure 6 ch., 8 
ch. 50 li., 7 ch. 25 li., 10 ch. 
40 li., and 7 ch. 20 li. 

4. How wide must a strip 
of land be that is 121 yd. 
long, so that it may contain 
2 A.? 

5. How many feet front- 
age on Walnut Street has the 
shaded lot ? How many feet 
deep is this lot ? What is it I 
worth at $ 10 per front foot ? ' 




WALNUT 5T. 
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6. How many rods of fencing are necessary to inclose a 
tract of land 1 mile square, and divide it into 4 equal 
squares ? 

7. A lot with a frontage of 60 ft. and a depth of 121 ft. 
sold at $ 20 per front foot. How much was that an acre ? 

Carpeting 

149. Carpets are usually 1 yard or f of a yard wide. 
The cheaper carpets are 1 yard wide, and the higher grades, 
such as velvet, Wilton, and Axniinster, are |^ of a yard 
wide. Linoleum and oilcloth are usually sold by the square 
yard. 

160. In determining the number of yards of carpet required for a 
floor, the number of strips needed should be found; a fractional part 
of a strip should be regarded as a full strip. 

E.EMARK. In practice it is seldom possible, because of the great 
variety of patterns with which carpets are woven, to estimate the 
exact amount necessary for a room. 

161. Sometimes the carpet of a room is surrounded by a border ; 
the length of the border required is then the entire distance around 
the room. The standard widths of borders are | yd., f yd., and 

fyd. 

Illustrative Example 

Find the amount of carpet and of border that must be 
bought to carpet a room 12 ft. long and 10 ft. 6 in. wide 
with carpet f of a yard wide, the strips running length- 
wise and the carpet surrounded by a border f of a yard 
wide. 
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Explanation : 

12 ft. =4 yd.; 10^ ft. = 3| yd. 

4 yd. - (2 X I yd.), or 2f yd. = the 
length of each strip. 

3^ yd. - (2 X I yd.), or 2\ yd. 
= the total width of carpet. 

2\ -4- f , or 3 = the number of 
strips required. 

3 X 2| yd., or 8 J yd.= the amount 
of carpet required, 



IE Ft. 



iyi 



BORDER "5* 
2!a 



CARPET 



i|yd. 






CARPET X 



CARPET 



2 1 yd. tn\^ 



GC 
U 
O 

O 



BORDER 



lOlCO 



12 Ft. 



2 X (4 yd. + 3^ J^-), or 15 yd. = the amount of border required. 

Exercise 46 

1. How many strips of carpet | yd. wide must be 
bought to carpet a room 13 ft. 6 in. wide, the strips to be 
laid lengthwise ? 

2. How many strips of carpet f yd. wide must be 
bought to carpet a room 12 ft. 9 in. wide, the strips to be 
laid lengthwise ? 

3. How many yards of carpet f yd. wide must be 
bought to carpet a room 24 ft. long and 18 ft. wide, the 
strips to be laid lengthwise, and 4^ yd. to be allowed for 
waste in matching ? 

4. How many yards of carpet | yd. wide must be bought 
for a floor 18 ft. long and 16 ft. wide, if the strips are laid 
lengthwise, 3 yards being allowed for waste in matching ? 

5. Find the cost of carpeting a room 16 ft. long, 14 ft. 
wide, with carpet f yd. wide at $ 1.60 a yard, if the strips 
run lengthwise, ^ yd. being allowed on each strip for 
matching the pattern. 
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6. How many square yards are there in a piece of lin- 
oleum 2 yd. long, if its width is 2^ yd. ? 

7. Find the total weight of a piece of linoleum 3^ yd. 
long and 2^ yd. wide, which weighs 3^ lb. to the square 
yard. 

8. What is linoleum selling for per square yard, if it 
is 2 yd. wide and quoted at $ 2 per running yard ? 

9. How many square yards of linoleum are required 
for a bathroom 12 ft. long and 9 ft. wide ? 

10. At $0.85 per square yard, find the cost of the 
linoleum that must be bought to cover a kitchen floor 
12 ft. long and 10^ ft. wide. 

11. Make a drawing on the blackboard (scale: 2 in.= 
1 ft.) showing 4 strips of carpet ^ yd. wide and 15 ft. 
long smTOunded by a border f yd. wide. If this carpet 
and border exactly cover a floor, how long is the floor ? 
how wide ? 

12. Make a drawing on paper of a floor 16^ ft. long 
and 13^ ft. wide (scale: 1 in. = 2 ft.) showing strips of 
carpet f yd. wide running lengthwise, and surrounded by a 
border f yd. wide. How many yards of carpet and how 
many yards of border must be bought to carpet this floor ? 

Lumber Measure 

162. Lumber is usually bought and sold by board measure. 
The unit of board measure is the board foot, which is equiv- 
alent to the contents of a board a foot square and an inch 
thick. 
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153. The number of board feet in a board 16 ft. long, 9 in. wide, 

and 1 in. thick (16' x 9" x 1") may be found thus : 

16 = the number of feet in the length. 

^ = the number of feet in the width. 

9x16 

— — — = the number of board feet in the board. 

From the above explanation we have the following : 

164. The number of board feet in a board one inch thick 
equals the number of inches in the width times the number 
of feet in the length, divided by 12. 

Eemabk. All boards less than one inch thick are bought and sold 
by surface measure, the thickness not being considered. The number of 
board feet in a board one inch or less in thickness is therefore the 
number of square feet of surface in one side of the board. 

166. A piece of timber 14 ft. long, 10 in. wide, and 3 in. thick 
may be regarded as the equivalent of three boards each 14 ft. long, 
10 in. wide, and 1 in. thick. 

.-. j^ = the number of board feet in the piece of timber. 

From the above statement we have the following : 

166. The number of board feet in a piece of timber more 
than an inch thick equals the number of inches in the thick- 
ness, times the number of inches in the width, times the 
number of feet in the length, divided by 12. 

167. Lumber is usually quoted by the 1000 feet, meaning board 
feet. 

For example, 200 feet of lumber means 200 board feet. 
Roofing laths are usually sold by the hundred linear (lin.) feet. 
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Exercise 46 


Find the number of feet of inch boards in each of the 


following : 




namber of Boardi 


Size Hnmber of Feet 


I. 


10 


16' X 9" 


2. 


20 


12'xl2" 


3- 


28 


12' X 9" 


Find the number of feet in each of the following : 


n nmbei of Pieces 


Size Namber of Feet 


4- 


24 


3"x5"xl6' 


5- 


2 


2"x6"xl8' 


6. 


2 


2"x6"xl4' 


7- 


2 


2"x4"x8' 


8. 


12 


4"x6"xl2' 


9- 


12 


f x3"xl8' 


lO. 


12 


f x9"x3'6" 


II. 


13 


rx8"xl0'6" 



12. Find the cost of 112 roofing laths averaging 12 ft. 
long at $ 1.15 per 100 linear feet. 

13. Find the cost of the following bill of lumber : 

275 lin. ft. of roofing laths at $ 1.15 per 100 lin. ft. 
300 ft. of white pine siding at $ 50 per M. 
12 boards 1" x 12" x 16' at $ 50 per M. 
2200 plastering laths at $ 0.60 per C. 
24 pieces 3" x 5" x 12' at $ 30 per M. 
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Papering 

168. Wall paper is generally 18 inches wide and is sold 
by the roll. A single roll is 8 yards long, and a double 
roll is 16 yards long. Border paper is sold by the linear 
yard and is of various widths. Molding is sold by the foot. 

Note. Imported papers vary in width and in length of roll. 
Wall paper is generally put up in double rolls, but prices quoted are 
usually for the single roll. 

169. No definite rule can be given for determining the 
exact amount of paper required for a room, because of the 
allowance that must be made for windows, doors, match- 
ing of patterns, and width of border. Usually, however, 
one of three methods is followed by paper hangers in 
determining the amount. 

First Method. The areas of the doors and windows are deducted 
from the area of the entire surface of the side walls above the base- 
board, and the number of square feet remaining divided by the 
number of square feet in a double roll, thus determining the num- 
ber of double rolls required for the side walls. 

Second Method, The width of the doors and windows is deducted 
from the perimeter of the room, and the number of feet remaining is 
divided by the number of feet (1^) in the width of a strip of paper ; 
the result is the number of strips required for the side walls. The 
number of double rolls required is then ascertained by dividing the 
number of strips determined by the number of strips of required 
length that may be cut from a double roll. 

Note. This rule is sometimes modified by counting two strips for each 
yard in the perimeter after the width of the doors and windows is deducted. 

Third Method, The number of square feet in the side walls is 
divided by the number of square feet in a double roll, and tben half 
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of a single roll is deducted for each door and window, thus deter- 
mining the number of double rolls required for the side walls. 

Note. Sometimes the side wall is measured from the ceiling to the 
floor instead of from the ceiling to the baseboard. In measuring, follow 
the custom prevailing in your community. 

160. Paper for the ceiling being of a pattern different 
from that used on the side walls, the quantity required 
should be calculated separately. 

Note 1. Usually no deduction is made for border, thereby making 
sufficient allowance for waste in matching. 

Note 2. A fractional part of a roll is considered a whole roll. 

Illustratiye Example 

Find by the first method the cost of the paper and the 
border required for the walls of a room 18 ft. long, 12 ft. 
wide, and 9 ft. high above the baseboard, if the room 
contains two windows 6 ft. by 3 ft. and a door 7^ ft. by 
4 ft., the paper to cost $ 0.25 per roll and the border 
$0.10 per yard. Explanation: 

2 X (18 ft. -h 12 ft.), or 60 ft. = the perimeter of the room. 

9 ft. = the estimated height of the room. 

9 X 60, or 540= the number of square feet in the surface of the walls. 

2 X (3 X 6) -h (4 X 7^), or 66 = the number of square feet to be 
deducted. 

540 — 66, or 474 = the number of square feet to be papered. 

48 X 1^, or 72, is the number of square feet in a double roll. 

474^72 = 6^7^. 

7 double rolls, or 14 single rolls, are required. 

14 X $0.25, or $3.50, is the cost of the paper. 

60 ft., or 20 yd. = the length of the border required. 

20 X $0.10, or $ 2.00 = the cost of the border. 

$3.50 + $2, or $5.50 = the recjuired co9t. 
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Exercise 47 

1. How many whole strips of paper can be cut from a 
double roll, if the strips are 16 ft. long ? 12 ft. long ? 10 ft. 
long? 

2. How many strips of paper are required to cover a 
ceiling 24 ft. long and 21 ft. wide, when the strips run 
lengthwise ? How many are required when the strips run 
crosswise ? 

3. How many strips of paper are required for a ceiling 
20 ft. long and 16 ft. wide, when the strips run lengthwise ? 
How many are required when the strips run crosswise ? 

Suggestion. Consider a fractional part of a strip a whole strip. 

4. How many double rolls of paper must be bought for 
a ceiling 18 ft. long and 15 ft. wide, if the strips run length- 
wise? How much waste will there be in each double 
roll? 

5. How many double rolls of paper must be bought 
for a ceiling 18 ft. long and 15 ft. wide, if the strips run 
crosswise ? How much waste will there be in each double 
roll ? 

6. Estimate the number of double rolls of paper re- 
quired for a ceiling 20 ft. long and 16 ft. wide, if the strips 
run crosswise. 

7. Estimate the number of double rolls of .paper that 
must be bought for the four walls of a room 24 ft. long 
and 16 ft. wide, allowing for two doors, each 4 ft. wide, 
and four windows, each 3^ ft. wide, the walls being 9 ft. 
high above the baseboard. (Use second method.) 



112 DENOMINATE AMOUNTS 

8. Find the cost of the paper required for the walls of 
a room 18 ft. long, 14 ft. wide, and 9 ft. high above the 
baseboard, allowing for 1 door 7| ft. x 4 ft., and 4 win- 
dows, each 6 ft. X 4 ft., the paper to cost $0.35 per roll 
and the border $ 0.20 per yard. (Use first method.) 

9. Find the cost of the paper required for the walls 
and ceiling of a room 20 ft. long, 16 ft. wide, and 9 ft. 
high above the baseboard, allowing for 2 doors and 4 win- 
dows, for each of which ^ of a single roll is deducted ; the 
paper to cost $0.22 per roll and the border $0.15 per 
yard. 

10. Find the cost of the paper required for the walls 
and ceiling of a room 18 ft. long, 16 ft. wide, and 10 ft. 
high, allowing for 2 doors, each 7^ ft. x 4 ft., 4 windows, 
each 6 ft. x 4 ft., and a baseboard 9 in. wide ; the paper 
to cost $ 0.18 per roll and the border $ 0.10 per yard. 
(Use first method.) 

Plastering, Paving, and Painting 

161. In making estimates for the cost of labor, the square 
yard or the square foot is taken as the unit in plastering, 
painting, and paving. 

162. No definite rule is followed in plastering and painting in 
making allowances for doors, windows, and other openings. In some 
localities half the areas of all openings is deducted; in others no 
deductions are made. 

163. The approximate amount of ready-mixed paint that is re- 
quired for the outside of a building may be found thus : 

Measure in feet the height of the building at one corner, and the 



PRACTICAL MEASUREMENTS 113 

perimeter ; find their product and divide by 260. The result is the 
approximate number of gallons required for two coats. 

Thus, if a building is 40 ft. long, 35 ft. wide, and 20 ft. high at 
one corner, the number of square feet estimated is 20 x (2 x 40 -f- 
2 X 35), or 3000, and 3000 -i- 250, or 12, is the number of gallons of 
paint required for two coats. 

Note. The area of the gables is usually ignored in the calculations. 
The quantity as found by the above method is sufficient to paint the gables 
also, unless the building has more than two gables. 

Exercise 48 

1. About 1300 laths are required for every 100 sq. yd. 
of plastering ; how many laths are required for 250 sq. yd. ? 

2. 9 lb. of 3-peniiy nails are required for the laths for 
100 sq. yd. of plastering. At 3^)^ per pound, find the cost 
of the lath nails that must be bought for 240 sq. yd. of 
plastering. 

3. Estimating plastering laths at $ 0.60 per hundred, 
find the cost of the plastering laths that must be bought 
for 350 sq. yd. of plastering, 1300 plastering laths being 
necessary for 100 sq. yd. of plastering. 

4. 10 bu. of lime and 10 lb. of hair are required for 
100 sq. yd. of plastering. Estimating the lime at $ 0.30 a 
bushel and the hair at 5J)^ a pound, find the cost of lime 
and hair necessary for 180 sq. yd. of plastering. 

5. Estimating the cost of labor at $12 for each 100 
sq. yd. of plastering (two coats), find the cost of the labor 
for plastering the walls and ceiling of a room 20 ft. long, 
16 ft. wide, and 10 ft. high. 
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6. Some contractors estimate the cost of labor and 
material for each square yard of plastering at $ 0.35. At 
this figure, find the cost of plastering the walls and the 
ceiling of a room 20 ft. long, 18 ft. wide, and 9 ft. high. 

7. A plasterer made the following estimate for 100 
sq. yd. of plastering (two coats): 



Material 


Quantity 


Cost 


Laths 


1300 @ §0.60 per C 


? 


Nails 


9 lb. (a) 0.03 


? 


Hair 


10 lb. @ 0.05^ 


? 


Lime 


10 bu. @ 0.30 


? 


Sand 


2 T. @ 1.00 
Total cost of material 


? 




9 




Labor 


$18.00 




Total 


9 



8. How many gallons of ready-mixed paint are re- 
quired to give two coats to a building 50 ft. long, 36 ft. 
wide, and 18 ft. high at one comer ? Estimate as in § 163. 

9. How many gallons of ready-mixed paint are needed 
to give two coats of paint to a building 45 ft. long, 32 ft. 
wide, and 18 ft. high at one corner? Estimate as in § 163. 

10. At $ 0.15 per square foot, find the cost of a cement 
pavement 60 ft. long and 4^ ft. wide. 

Roofing 

164. Various materials are used for roofing, some of the 
most common of which are shingles, slate, and tin. 

165. Shingles are of various lengths, as 24 inches, 20 inches, 
18 inches, and 16 inches ; they are usually estimated to be 3^ inches, 
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4 inches, 4|- inches, 5 inches, or 6 inches wide, and are put up in 
bundles of 25 and 50 of uniform widths ; also in bales of 200 and 
167 of varying widths, 6 bundles of the last size being estimated 
to contain a thousand. 

166. Shingles, whether in bales or loose, are quoted by the 
thousand. 

Note. " A thousand fonp-inch " shingles means a quantity of shingles 
equivalent to 1000 uniformly 4 inches wide. 



r^"^ 
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Shingles are laid in courses as shown in the accompanying figure, 
the first course usually being double. If shingles average 4 inches 
wide and are exposed 6 inches to the iveather, then each shingle 
covers 24 square inches of roof surface. 

167. Slate is usually sold by the square, which is a quantity suffi- 
cient to roof 100 square feet of surface. Slates usually range in 
size from 6 inches by 12 inches to 14 inches by 24 inches, and are 
roofed so that they are exposed to the weather l.V inches less than 
half of their length. 

Thus, if a building is roofed with slate 9" X 18" the portion of 
the slate exposed to the weather is 7^" long ; that is, 67^ sq. in. 
of each slate is exposed. 
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168. Hoofing tin is usually sold in boxes of 112 sheets, 20 inches 
by 28 inches. Making proper allowance for waste and seams, a box 
of tin is estimated to cover 360 square feet of roof. 

Exercise 49 

1. How many shingles averaging 4 in. wide are required 
for a course 40 ft. long ? 

2. Roof shingles should not exceed in exposure to the 
weather the length of the shingle less 1^ in, divided by 3. 
At this estimate, how much of the length of a 24-in. shingle 
should be exposed to the weather ? 

3. Estimating shingles 6 in. wide and laid 7^ in. to the 
weather, how many shingles are required for 100 sq. ft. of 
roof? 

4. Estimating shingles 5 in. wide and laid 6 in. to the 
weather, how many shingles are required for 100 sq. ft. of 
roof? 

5. Estimating shingles 4 in. wide and laid 6 in. to the 
weather, how many square feet of roof will a thousand 
shingles cover ? 

6 Find the number of shingles, averaging 4 in. wide 
and laid 6 in. to the weather, required for a roof 30 ft. long 
and extending 21 ft. from ridge to eaves, the first course 
on each side of the roof being double, and an allowance 
of 100 shingles being made for waste. 

7. An architect made the following estimate of the cost 
of labor and the quantity and cost of the material required 
for a roof 40 ft. long and extending 24 ft. from ridge to 
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eaves, the first course of shingles on each side being double, 
and an ample number being allowed for waste ; find the 
cost of each item and the total cost. 



Item 


Quantity 


Kind 


Pbicb 


Cost 


Roofing Laths 

Shingles 

Nails 

Nails 

Labor 


3200 lin. ft. 

9700 

64 1b. 

681b. 

72 hr. 


1" X 2i"^ 
4" X 24" 
10 d. 
4d. 
Carpentry 


$1.15 per 100 lin. ft. 
$12.00 per M. 
$2.55 per cwt. 
$2.85 per cwt. 
$0.47i per hour 


? 

? 
? 
? 
? 



8- Estimate the number of slates (correct to the nearest 
unit) required for 100 sq. ft. of roofing, if the slates are 
24 in. long and 14 in. wide, and 1^ in. less than one half 
the length of each slate is exposed to the weather. 

9. Find the cost, at $ 4 per square, of the slate neces- 
sary for 3^ squares of roofing ; if the slates are 18 in. x 9 in., 
and 1^ in. less than half the length of each slate is exposed 
to the weather, estimate the number of slates required, to 
the nearest slate. 

10. Find the cost of the slate necessary for a roof 36 ft. 
long and 24 ft. from ridge to eaves, estimating that each 
slate will roof 67J sq. in., and that 154 slates are required 
for the double courses and breakage, the slate costing 
$ 5.50 per square. 

11. Estimating that a box of tin will cover 360 sq. ft. of 
roof and that tin is selling for $ 20 per box, find the cost 
of tin necessary for 100 sq. ft. of roofing. 
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12. With tin costing $16 a box, a plumber estimates 
the cost of the items necessary for 100 sq. ft. of tin roofing 
as follows ; find the total cost : 

Tin $4.60 

Solder 0.80 

Nails and cleats 0.18 

Painting tin one coat on each side 1.60 

Labor putting tin together 0.50 

Labor putting tin on roof 1.25 

13. Estimating the cost of 100 sq. ft. of tin roofing at 
$ 8.90, find the cost of covering with tin a roof 36 ft. long 
and 24 ft. from ridge to eaves. 

Solids 

(For a fuller treatment of Solids, see p. 296.) 

169. Anything that has length, breadth, and thickness 
is called a solid. 

170. A cube is a solid bounded by six equal squares. 

171. A cubic unit is a cube a unit long; that is, a cube 
of any desired length. 

Thus, a cubic inch is a cube an inch long. 

Note. The result obtained by using a number three times as a factor 

is called the cube of the number. 

Thus, 8, which equals 2 x 2 x 2, is the cube of 2. 

The cube of 2 may be written 2^, lead 2 cubed, 

172. The number of cubic units in a 
cube equals the cube of the number of 
units in its length. 

Thus, 4' is the number of cubic units in a cube 4 units long. 
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173. A rectangular solid is a solid bounded by six rec- 
tangles called faces. 

174. The number of cubic units in a rectangular solid 
equals the number of units in its height times the number 
of units in its width times the number of 

units in its length. j/\\y 

Thus, 5 X 3 X 4 is the number of cubic units in 
a rectangular solid 5 units bigh, 3 units wide, and 
4 units long. 

To THE Teacher. The treatment of surfaces, 
pages 99-101, and of solids, pages 118-120, is simply 
a review of these subjects as presented in the lower 
grades. This review is given that the pupil may be better prepared to take 
up the work in Practical Measurements. In connection with this review, all 
tables relating to surfaces and solids as set forth on pages 360-363 should be 
thoroughly mastered. 

Exercise 50 

1. Find the combined lengths of the edges of a cube 
2 ft. long. 

2. How many cubic feet are there in a cube 3 ft. long? 

3. How many cubic feet are there in a cube 2^ ft. long ? 

4. Show why 27 cu. ft. equals 1 cu. yd. 

5. Show why a cubic foot contains 1728 cu. in. 

6. How many cubic yards are there in a cube 6 ft. long ? 

7. How many cubic inches are there in a cube 2 ft. 
long? 

8. What part of a cubic foot does a cube contain that 
is J ft. long ? 
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9. What part of a cubic yard does a cube contain that 
is 1 ft. long ? 

10. A rectangular can 11 in. long, 7 in. wide, and 3 in. 
high holds 1 gal. How many cubic inches does the gallon 
contain ? 

11. A cord of wood is 8 ft. long, 4 ft. wide, and 4 ft. 
high. How many cubic feet does it contain ? 

12. Estimating that a load of earth contains 1 cu. yd., 
how many loads of earth must be removed in digging a 
cellar for a house 36 ft. long and 24 ft. wide, if the cellar 
is dug to the depth of 9 ft. ? 

13. How many cords of wood are there in a pile of 
wood 80 ft. long, 4 ft. wide, and 4 ft. high ? 

Masonry, Concrete Work, and Brickwork 

176. The unit of measure for ordinary stone walls is the 
perch. It is a wall 16 1^ feet long, li feet wide, and 1 foot 
high, and therefore contains 24|- cubic feet. 

176. When stone is laid in mortar, 22 cubic feet, or f of a perch, 
of stone are required for a perch of wall, the remainder, 2| cubic 
feet, being allowed for mortar. 

177. In making estimates for the cost of labor for rough stone 
walls, " mason's measure " is generally used ; that is, the distance 
around the wall on the outside is measured, corners being thus 
counted twice, and no allowance is made for openings, such as doors 
and windows, unless they are unusually large. In making estimates 
for material, " quarry measurement " is generally used ; that is, de- 
ductions are made for corners and all openings. 
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178. Concrete work is estimated by the cubic yard, ex- 
cept such as is less than 6 inches in thickness, which is 
usually estimated by the square foot. 

179. In making estimates for the cost of labor and material for 
walls built of concrete, the same rules are followed as those used in 
making estimates for walls built of rough stone. This is frequently 
modified by special contract. 

180. The unit of measure for walls built of cut stone is 
usually the square foot. 

181. Brickwork is usually estimated by the thousand 
bricks. 

182. In making estimates for the cost of labor and material for 
walls built of brick, allowance is made for corners and all openings, 
if no special contract is made to the contrary. 

The dimensions of a 
common brick are 8 in. 
X 4 in. X 2 in. 

Bricks are usually laid in 
walls as indicated in the 
diagram, the courses of 
mortar being J in. thick. 

It requires for each square foot in the estimated outside 
surface of a wall : 

7 bricks, if the wall is 1 brick, or 4 in., thick. 
14 bricks, if the wall is 2 bricks, or 9 in., thick. 
21 bricks, if the wall is 3 bricks, or 13 in., thick. 
28 bricks, if the wall is 4 bricks, or 18 in., thick. 

From the above we have the following : 

To find the number of bricks required for a wall, multiply 
the number of square feet by 7, 14, 21, or 28, according as 
the wall is 1, 2, 3, or 4 bricks thick. 
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3. A factory 80 ft. long and 60 ft. wide is built on a 
concrete foundation 8 ft. deep and 3 ft. thick ; find the 
cost of the concrete work at $ 6 per cubic yard. 

4. Concrete for walls and pavements may be made by 
mixing 1 part of cement with 2 parts of sand with 4 parts 
of stone. If one barrel of cement contains 4 cu. ft., how 
many cubic feet of stone and how many of sand must be 
used with one barrel of cement ? 

5. Find the number of bricks required to build to the 
height of 16 ft. the four walls of a house 36 ft. long and 
32 ft. wide, outside measurement, the walls being 2 bricks, 
or 9 in., thick, making allowance for 3 doors 7^ ft. by 4 ft., 
and 16 windows 6 ft. by 4 ft. 

6. It is estimated that the cost of the material and 
labor for each 1000 bricks in a wall is about $ 16. Find 
the cost, at this rate, of building to the height of 24 ft. 
the four walls of a house 36 ft. long, 30 ft. wide, outside 
measm^ement, the walls being 2 bricks, or 9 in., thick, and 
there being 4 doors 7^ ft. by 4 ft., and 24 windows 6 ft. 
by 4 ft. 

7. At 



$1.20 a perch, 
find the cost of building 
on the foundation here 
shown a wall 18 in. thick, 
to the height of 9 ft. 
Find the cost of excavating 
the cellar for this building 
to the depth of 7^ ft., at 
35^ a cu. yd. 
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for the corner 
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8. At $ 7.50 a cubic yard, find the cost of a concrete 
floor 50 ft. long, 30 ft. wide, and 9 in. thick. 

9. Find the cost of building with concrete the walls for 
the cellar of a house 36 ft. long and 32 ft. wide, the walls 
being 9 in. thick and 9 ft. high, if the cost is $ 7.50 per 
cubic yard and if no deductions are made for comers or 
openings. 

The following table gives the quantity of cement, sand, 
and crushed stone or gravel that may be used to make a 
certain quantity of a standard concrete. The table may 
be used to advantage in making small batches. 



Portland 
Cemant 


Sand 


Crushed Stone or 
Gravel 


Concrete 
Obtained 


2 bags 


3 bu. (stricken) 


6 bu. (stricken) 


8} cu. ft. 



10. Find the quantity of each of the materials given 
in the above table required to make 85 cu. ft. of concrete. 

Eemark. The mixture given above is a 1:2:4 mixture ; that 
is, a mixture of 1 part by measure of cement with 2 parts of sand 
and 4 parts of stone or gravel. A bag of cement is estimated to be 
1 cu. ft. 

The Circle 

183. A circle is a plane figure bounded by a curved line 
all points of which are equally distant from a point within 
called the center. 

184. The boundary of a circle is called the circumference. 
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186. Any portion of the circumference is called an arc. 

186. A straight line drawn from 
the center of a circle to any point 
in the circumference is called a 
radius. 

187. A straight line drawn 
through the center of a circle 
and terminating in the circumfer- 
ence is called a diameter. 

188. Two perpendicular diame- 
ters divide the circumference of a circle into four equal 
parts called quadrants. 

^ of a quadrant = an arc of 1 degree (°) 
-^ of an arc of 1° = an arc of 1 minute (') 
^ of an arc of 1' = an arc of 1 second (") 




189. 



60" = 1' 
60' =1° 



Table 



90° = 1 quadrant 
360° = 1 circumference 



Important Facts 
I. The diameter equals two times the radius. 



190 

2. The circumference 



equals about SJ4I6 times the 
diamster. 

3. The area of a circle equals one half the number of 
units in the radius timss the number of units in the drcum- 
ference. 
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4. Tlie area of a circle eqvMs S.lJil6 times the square of 
the number of units in the radius. 

Note 1. Results obtained by using 3.1416 are more nearly accurate 
than those obtained by using V) which is often used. 

Note 2. For fuller treatment of the circle see page 293. 

Exercise 62 

Express as minutes : 

I. 25° 2. 32° 3. 45° 4. 90° 5. 120° 

Express as seconds : 

6. 12' 7. 24' 8. 30^ 9. 50' 10. 58' 

Express as minutes : 

II. 300" 12. 420" 13. 540" 14. 720" 

Express as degrees : 

15. 240' 16. 360' 17. 840' 18. 1170' 

19. What part of a circumference is an arc of 90° ? 

20. What part of a circumference is an arc of 6°? 

21. What part of a circumference is an arc of 45° ? 

22. If an arc of 30° is 6 in. long, what is the circum- 
ference of the circle ? 

23. How many minutes are there in 2^° ? 

24. How many minutes are there in a circumference ? 

25. What part of a circumference does the point of 
the minute hand of a watch pass over in 25 minutes ? 
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Using 3.1416, find the circumference of a circle whose 
diameter is : 

26. 15 in. 27. 40 ft. 28. 65 ft. 29* 7.2 ft. 

30. 1.75 rd. 31. 1.25 yd. 32. 4.6 ch. 33. 7.46 ch. 

Using 3.1416, find the circumference of a circle whose 
radius is : 

34. 9 in. 35. 24 ft. 36. 32.5 ft. 37. 16.25 yd. 

38. 12 rd. 39. 16 ch. 40. 12.6 rd. 41. 14.25 ch. 

Using 3.1416, find the diameter of a circle whose cir- 
cumference is : 

42. 15.7080 in. 43- 21.9912 ft. 44. 31.416 yd. 

Using 3.1416, find the radius of a circle whose circum- 
ference is : 

45. 12.5664 in. 46. 25.1328 ft. 47. 62.8320 yd. 

48. Find the area of a circle whose radius is 2 in. 

49. Find the area of a circle whose radius is 6 ft. 

50. Find the area of a circle whose radius is 8 yd. 

51. At $0.50 per square foot, find the cost of cement- 
ing the bottom of a cistern, the bottom being a circle 
whose radius is 4 ft. 

52. Find, correct to the nearest hundredth, the number 
of acres in a piece of land in the form of a circle whose 
radius is 30 rd. 

53. Find the area of a circle whose radius is 5 ch. 




128 DENOMINATE AMOUNTS 

The Cylinder 

191. The solid formed by revolving a rectangle about 
one of its sides as an axis is called a cylinder of reYOlntion, 
or a right circular cylinder. 

Thus, the solid formed by revolving the rectangle 
ABCD about the side BC as an axis is a cylinder 
of revolution. The surface formed by the side AB 
is the lateral surface and its area is the lateral arei 
The circles formed by the sides AB and DC are 
the bases. The axis BC is the altitude. 

Important Facts 

192. I. The lateral area of a cylinder of revolntioii 
equals the number of units in the altitude times the number 
of units in the circumference of the base. 

2. The number of cubic units in a cylinder of reyolution 
equals the number of units in the altitude times the number 
of square units in the base. 

Note 1. In this book only cylinders of revolution are treated. Thej 
will be called merely cylinders. 

Note 2. For fuller treatment of cylinders, see p. 296. 

Exercise 63 

1. Find the lateral area of a cylinder the diameter of 

whose base is 8 in. and whose altitude is 10 in. 

Suggestion. 3.1416 x 8 in. = the circumference of the base. 

10 X 3.1416 X 8 = the number of square inches required. 

2. Find the area of the entire surface of a cylinder the 
radius of whose base is 4 ft. and whose altitude is 6 ft. 
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3. Find the lateral area of a cylinder the circum- 
ference of whose base is 12 ft. and whose altitude is 6 ft. 

4. Find the lateral area of a cylinder whose diameter 
is 6 ft. and whose altitude is 10 ft. 

5. Find the area of the entire surface of a cylinder 
the radius of whose base is 4 and whose altitude is 6. 

6. Find the lateral area of a cylindrical vessel the diam- 
eter of whose base is 6 in. and whose altitude is 12 in. 

7. How many square yards of metal sheeting, correct 
to the nearest hundredth of a square yard, are required 
for a cylindrical tank, exclusive of ends, if the circumfer- 
ence of the tank is 60 ft. and its altitude 12 ft. ? 

8. Find the number of cubic feet in a cylinder the 

radius of whose base is 6 ft. and whose altitude is 5 ft. 

Suggestion. 3.1416 x 6* = the number of square feet in the base. 
5 X 3.1416 X 6* = the number of cubic feet required. 

9. How many cubic feet will a silo hold that is 10 ft. 
in diameter and 20 ft. deep, if the silo is in the form of a 
cylinder ? 

10. The standard bushel of the United States is in the 
form of a cylinder 18^ in. in diameter and 8 in. deep; 
how many cubic inches does it contain ? 

11. Estimate, correct to the nearest gallon, the capacity 
of a tank in the form of a cylinder 8 ft. in diameter and 
12 ft. high. 

12. Estimate, correct to the nearest gallon, the capacity 
of a cistern 6 ft. in diameter and 20 ft. deep. 
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COMPOUND DENOMINATE AMOUNTS 

193. A compound denominate amount is a coinbination 
of two or more simple denominate amounts of the same 
kind of quantity, but of different denominations. 

Reduction 
niustratiye Examples 

1. Reduce 9 rd. 4 yd. 2 ft, to feet. 

Eoeplanation : The answer may he found thtis : 

9-4-2 

lrd. = 6iyd. 49^ 

9 rd. = 9 X 5 J rd., or 49| yd. __4_ 

9 rd. 4 yd. = 49^ yd. + 4 yd., or 63^ yd. 53| 

lyd. = 3ft _3_ 

63^ yd. = 53| X 3 ft., or 160^ ft. 160| 

9 rd. 4 yd. 2 ft. = 160| ft. + 2 ft, or 162| ft. _2_ 

162^ 

2. Reduce 256 feet to a compound amount. 

Exjplanation : 
The number of feet -*- 3 =sthe number of yards. 
.-.256 ft. = 85 yd. 1ft. 
The number of yards -i- 5J^ = the number of rods. 
.-. 86 yd. 1 ft., or 256 ft. = 16 rd. 2^ yd. 1 ft. 

= 16rd. 2 yd. 2 ft. Gin. 
The answer may he found thus : 

(read 85 and 1 over) 
im~ 15 rd. 2| yd. 1 ft. = 16 rd. 2 yd. 2 ft. 6 in. 



3 


256 


2 


86^ 

2 


11 


170 
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3. Reduce 4 T. 12 cwt. 25 lb. to hundredweight. 

Eoeplanation : 

1 lb. = .01 cwt. 

.-. 25 lb. = .25 cwt 

IT. =20 cwt 

.-. 4T.=80cwt 

4 T. 12 cwt. 26 lb. = 80 cwt + 12 cwt +.26 cwt 

= 92.26 cwt. 

4. Reduce ff bu. to a compound amount. 

EscplancUion : 

1 bu. = 4 pk. 
.-. II bu. = f} of 4 pk., or 2^ pk. 

1 pk. = 8 qt 
.-. 3^ pk. = -j^ X 8 qt, or3| qt 

lqt = 2pt 
.'. ^ qt = ^ of 2 pt., or 1 pt 
.-. ||bu. = 2pk. 3qt Ipt 

5. Reduce .7 rd. to a compound amount. 

Explanatixm : 

1 rd. = 5,5 yd. 
.-. .7 rd. = .7 X 6.6 yd., or 3.86 yd. 
1yd. =3 ft 
.-. .86 yd. = .86 X 3 ft, or 2.66 ft 
lft=12m. 
M ft = .66 X 12 in. or 6.6 in. 
.-. .7rd. = 3yd. 2 ft 6.6in. 

Bemark. Compound Denominate Amounts are rapidly going out 
of use, except in the measurement of time^ angles, and arcs. 
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Exercise 64 
Express : 

1. 3 gal. 2 qt. 1 pt. as pints. 

2. 4 T. 8 cwt. 5 lb. as pounds. 

3. 4 bu. 3 pk. 2 qt. as quarts. 

4. 4^ 25' 12'' as seconds. 

5. 2 rd. 5 yd. 2 ft. as feet 

6. 2 sq. rd. 25 sq. yd. 2 sq. ft. as square feet. 

^. 81 pt. as gallons. 8. 150 qt. as bushels. 

9. 4565 lb. as short tons. 10. 265 ft. as rods. 

11. 5000" as degrees. 

12. 8740 sq. yd. as acres. 

13. 12 hhd. 20 gal. 2 qt. as gallons. 

14. 2 rd. 12 ft. 6 in. as feet. 

15. 4 bu. 3 pk. 2 qt. as pecks. 

16. 2 A. 20 sq. rd. 11 sq. yd. as square rods. 

17. 3 T. 4 cwt. 30 lb. as hundredweight." 

18. f rd. as a compound amount. 

19. 1^ da. as a compound amount. 

20. f sq. rd. as a compound amount. 

21. 3^ mi. as a compound amount. 

22. 1.4 A. as a compound amount. 

23. .6 sq. rd. as a compound amount. 

24. 2.07° as a compound amount. 

25. .75 rd. as a compound amount. 



rd. 


yd- 


ft. 


5 


1 


2 


8 


5 


1 


7 





2 


= 21 


H 


2 


= 21 


1 


3* 


= 21 


2 


Oi 
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Addition and Subtraction 
Illustrative Examples 

I. Find the sum of 5 rd. 1 yd. 2 ft., 8 rd. 5 yd. 1 ft., 

and 7 rd. 2 ft. 

Eocplanation : 

The sum of the column of feet is 

5 ft., which equals 1 yd. 2 ft. Write 

2 under the column of feet and add 

1 yd. to the yards. The sum of the 

Sum =21 1^ 2 column of yards is 7 yd., which equals 

1 rd. 1-J- yd. Write 1^ under the column 

of yards and add 1 rd. to the rods. The 

sum of the column of rods is 21 rd.; 

write 21 under the column of the rods. 1^ yd. 2 f t. = 1 yd. 3^ ft. 

=:2yd. O^ft. 

.-.the sum is 21 rd. 2 yd. \ ft. = 21 rd. 2 yd. 6 in. 



2. From 4 rd. 2 yd. 1 ft. take 1 rd. 4 yd. 2 ft. 

Explanation : 

rd. yd. ft. We cannot take 2 ft. from 1 ft., so 

^ 2 1 we take 1 yd. from 2 yd. in the minuend, 

'^ ^ 2 leaving 1 yd., and add it to the 1 ft, 

Diff. =2 2^ 2 making 1 yd. 1 ft., or 4 ft. 2 ft. from 

= 2 2 3| 4 ft. leaves 2 ft. We cannot take 4 yd. 

= 2 ^ ^i from 1 yd., so we take 1 rd. from the 4 rd. 

in the minuend, leaving 3 rd., and add 

it to the 1 yd., making 1 rd. 1 yd., or 6^ yd. 4 yd. from 6^ yd. leave 

2^ yd. 1 rd. from 3 rd. leaves 2 rd. 2| yd. 2 ft. = 2 yd. 3^ ft. = 

3 yd. 0^ ft. 

.-.the difference is 2 rd. 3 yd. | ft. = 2 rd. 3 yd. 6 in. 
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Add: 

I. 4 
27 
16 



Exercise 66 



2 
3 
1 



ds. 

10 
12 
15 



Subtract : 

yr. mo. da. 

7. 1914 6 12 

1888 9 27 



bn. 

2 

5 
1 



pk. 

1 

3 

2 



qt. id. yd. ft. in. 

4 3. 103 4 1 8 

2 76 3 2 5 

7 43 1 1 3 



T. 


cwt. 


lb. 


A. sq. id. sq. yd. 




o t 


II 


4. 4 


14 


63 


5. 16 128 


6. 


24 15 


40 


12 


9 


21 


4 10 16 




75 35 


18 


7 


18 


42 


4 8 20 




80 18 


45 



rd. yd. ft. 

8. 18 3 1 
6 4 2 



A. sq. rd. sq. yd. T. cwt. lb. 

lo. 10 40 4 II. 15 6 
2 80 5 6 17 75 



12, 



180 
75 30 45 



y- 


mo. 


diu 


1892 


3 


15 


63 


7 


29 



MultiplicatiDn and Division 
Illustrative Examples 

I. Multiply 6 rd. 3 yd. 2 ft. by 5. 



p2an 


oUtot 


i; 


6 X 2 ft. = 10 ft., or 3 yd. 1 ft 
5 X 3 yd. = 16 yd. 


rd. 


yd. 


ft. 


16 yd. + 3 yd. = 18 yd., or 3 rd. 1^ yd, 


6 


3 


2 


6 X 6 rd. = 30 rd. 






6 


30rd.+3rd. = 33rd. 


33 


H 


1 


.-. the product = 33 rd. \\ yd. 1 ft 
= 33rd. lyd.2ift. 
= 33 rd. 1yd. 2 ft 6 in, 



COMPOUND DENOMINATE AMOUNTS 

Divide 18 bu. 3 pk. 4 qt. by 4. 

Explanation : 



bu. pk. qt. 
4 )18 3 4 

4 2 7 



18 bu. -+- 4 =4 bu. and 2 bu. over. 

2 bu. 3 pk. = 11 pk. 

11 pk. ^- 4 = 2 pk. and 3 pk. over. 

3 pk. 4 qt. = 28 qt. 
28 qt. -$- 4 = 7 qt 

.*. the quotient = 4 bu. 2 pk. 7 qt 
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Multiply : 

bu. pk. 

I. 12 3 


qt. 
5 

4 

ft. 
2 
9 


Exercise 66 

yr. mo. 

2. 27 10 

T. owt. 

S. 20 15 


da. 
15 

7 

lb. 

75 
6 


3. 136 40 45 
3 


Id. yd. 

4. 120 5 


A. sq.rd.sq. yd. 

6. 6 30 3 
5 



Divide : 

yr. mo. da. bu. pk. qt. ° ' " 

7. 4 )123 11 16 8. 3 )65 3 1 9. 9 )175 32 21 

T. cwt. lb. A. sq. rd. sq.yd. rd. yd. ft. 

10. 7 )97 13 87 II. 8 )11 143 5 12. 6 )21 2 2 



Exercise 67 

1. Washington was born Feb. 22, 1732, and died at the 
age of 67 yr. 9 mo. 22 da. Find the date of his death. 

2. How long was it from sunrise to sunset on a day 
on which the sun rose at 6.02 a.m. and set at 5.36 p.m. ? 
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3. Find the cost of shipping 6 cwt. 25 lb. of merchan- 
dise at $ 0.85 per hundredweight. 

4. A wagon loaded with grain weighed 32 cwt. 36 lb. 
The wagon weighed 12 cwt. 25 lb. Find the weight of 
the grain. 

5. A dealer bought a tract of land containing 12 A. 120 
sq. rd. He divided it into building lots each containing 
24 sq. rd. How many building lots did the tract make ? 

6. Find the circumference of a circle, if an arc of 60° 
measures 3 yd. 2 ft. 1 in. - 

7. A merchant shipped four invoices of goods. The 
first weighed 2 T. 17 cwt. 25 lb., the second 1 T. 18 cwt. 
15 lb., the third 2 T. 1 cwt. 60 lb., and the fourth 18 cwt. 
40 lb. Find the total weight of the invoices. 

8. What time elapses from 6.20 p.m. Monday to 5.15 
A.M. Thursday ? 

9. What was the duration of an eclipse that began at 
7 hr. 37 min. 12 sec. a.m., and ended at 10 hr. 11 min. 
42 sec. A.M.? 

10. If an arc of 1° measures 4 yd. 2 ft. 6 in., what is 
the measure of an arc of 8° ? 

11. If 15 times an arc is 62° 2' 30'', what is the arc? 

12. At 15 ^ per hour, what did a laborer earn during the 
26 working days of March of a certain year, if he began 
work at 7.00 a.m. and quit at 6.30 p.m., taking each day 
30 min. for lunch ? 
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13. The sides of a certain field measure 12 ch. 20 li., 9 
ch. 42 li., 18 ch. 68 li., 10 ch. 56 U., and 14 ch. 9 U. Find 
the distance around the field. 

14. How much larger is an arc of 90° than one of 72° 
14' 40"? 

DENOMINATE AMOUNTS OF MINOR IMPORTANCE 
Foreign Money 

194. The standard units of value in some of the most 
important European countries and the equivalents in 
U. S. money are as follows : 







Appboximatb 


Exact 


COUNTBY 


Standard 


Equivalbnt 


Equiyalemt 


Great Britain 


Pound 


$5.00 


$4.8666 


Germany 


Mark 


0.25 


0.238 


France 


Franc 


0.20 


0.193 


Eussia 


Ruble 


0.50 


0.616 


Austria-Hungary 


Crown 


0.20 


0.203 


Italy 


Lira 


0.20 


0.193 


Spain 


Peseta 


0.20 


0.193 



196. 



Table of English Honey 



4 farthings (far.) 


= 1 penny (d.) 


12 pence 


= 1 shilling (s.) 


20 shillings 


= 1 pound (£) 


21 shillings 


= 1 guinea 


5 shillings 


= 1 crown 


2 shillings 


= 1 florin 



Note. In Canada the units of money are the same as in the United 
States. 
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Troy Weight 

196. Troy weight is used in weighing gold, silver, plati- 
num, and jewelry, except precious stones. The standard 
unit is the Troy pound. 

197. Table 



24 grains (gr.) = l pennyweight (pwt.) 
20 pennyweights = i ounce (oz.) 
12 ounces = i pound (lb.) 



Note. The unit of weight for precious stones is the carat, which equals 
4 diamond grains, or about 3^ Troy grains. Pearls are sold by the diamond 
grain. The term carat is also used to denote the purity, or fineness, of gold, 
24 carats denoting pure gold. 

198. Medicines are sold in prescriptions by apothecaries' 
weight, which is as follows: 

1 pouud (ft)) = 12 ounces ( S ) 
= 96 drams (3) 
= 288 scruples (3) 
= 5760 grains (gr.) 

199. In mixing liquid medicines druggists use apothe- 
caries* fluid measure, which is as follows : 

60 minims (n\^) = 1 fluid dram (/ 3) 

8 fluid drams = 1 fluid ounce (/ S ) 
16 fluid ounces = 1 pint (0) 

8 pints = 1 gallon (Cong.) 
Note 1. A minim is about a drop. 

Note 2. An ounce bottle holds a fluid ounce, or ^ of a pint; a 2-ounce 
bottle, t of a pint ; a 3-ounce bottle, A of a pint, and so on. 

Note 3. 45 drops of water equal about a teaspoonful; 1 teaspoonful 
equals 1 fluid dram ; 1 dessert-spoonful equals 2 teaspoonf uls ; and 1 table- 
spoonful equals 2 dessert- spoonfuls. 
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Exercise 68 
Express : 

1. £3 as pence. 

2. £2 4s. as pence. 

3. 2408. as pounds. 

4. 27586?. as pounds, etc. 

5. What is the exact value in United States money of 
100 francs? 

6. What is the exact value in United States money of 
1000 marks? 

7. What is the exact value in United States money of 
200 pesetas ? 

8. What is the approximate value in marks of $ 1 ? in 
francs ? in crowns ? in liras ? in pesetas ? 

9. What is the exact value in United States money of 
200 rubles? 

10. An English florin has a value nearly equal to what 
piece of United States money ? 

11. One crown is worth approximately how much 
United States money ? 

12. Express, correct to the nearest hundredth of a 
pound, the exact value in English money of $ 1000. 

13. Find the exact value in French money, correct to 
the nearest franc, of $ 100. 

14. Express, correct to the nearest mark, the value in 
German money of $ 100. 
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15. How many grains are there in a pound Troy ? 

16. The standard gold dollar of the United States 
weighs 25.8 gr.; .9 of it is pure gold, and the remainder 
copper. What is the weight of the copper in a $5 gold 
piece ? 

17. The standard gold dollar weighs 25,8 gr. and is 
.9 pure gold. What is the weight of the pure gold in 5 
eagles ? 

18. The United States silver dollar weighs 412.5 gr. 
and is .9 pure silver. 1 pound Troy of pure silver will 
furnish silver enough to make how many silver dollars 
and how many grains over ? 

19. What is the weight in Troy grains of a diamond 
weighing 12 carats ? 

20. How many 2-grain quinine pills can be made from 
an ounce of quinine ? 

21. How many grains of gold are there in a piece of 
jewelry 18 carats fine and weighing 4 pwt. 16 gr. ? 

22. A pint of medicine will fill how many 2-ounce bot- 
tles? 

23. What is the weight in Troy pounds of a thousand 
gold dollars ? 

24. 1 pwt. 10 gr. of pure gold will be suflBcient for how 
many grains of jewelry 12 carats fine ? 

25. A pearl weighing 20 Troy grains will weigh how 
many diamond grains ? 
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REVIEW 
Exercise 69 

1. The output of hops in Oregon during a recent year 
was 93,000 bales of 185 lb. each ; what was received for 
them at 12^ ^ per pound? 

2. Slates that are 8 in. by 12 in. will cover about 36 sq. 
in. of exposed roof surface ; how many slates of these dimen- 
sions will cover a roof surface 18 ft. long and 12 ft. wide ? 

3. Find the number of square inches in the entire sur- 
face of a common brick. 

4. A bill of goods that cost 500 marks cost how much 
in United States money ? 

5. How many leap years are in the 20th century ? 

6. Wheat bran weighs 20 lb. to the bushel ; how many 
bushels of wheat bran are there in a ton of 2000 lb. ? 

7. A man sold drawing paper at 10^ per dozen sheets 
and gained J ^ per sheet ; what did he pay for the paper 
per ream ? 

8. On what date does a debt fall due that is payable 
60 days after December 31, 1913 ? 

9. The annual cut of timber in Oregon is estimated at 
2,000,000,000 feet, valued at $ 30,000,000 ; what is the 
lestimated value per 1000 feet ? 

10. There are 11,000 sq. ft. in the exposed surface of 
the walls of a certain building. These walls were built 
of cut stone at a cost of 50 ^ per square foot for labor and 
material ; find the entire cost. 
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11. Find the cost of 68 roofing laths averaging 12 ft. 
long at 65^ per 100 linear feet. 

12. How many bricks laid on the broadest face are nec- 
essary to make a pavement 100 yd. long and 8 ft. wide ? 

13. A debt that was due two calendar months after Dec. 
31, 1913, was due on what date ? 

14. How many acres are there in a tract of land in the 
form of a square one side of which measures 80 rd. ? 

15. How many feet of boards 1 in. thick can be 
sawed from a log 16 ft. long by 18 in. by 18 in. ? 

16. Find the weight of a block of Susquehanna granite 
8 ft. long, 2 ft. 6 in. wide, and 1 ft. thick, the granite 
weighing 2.704 times as much as an equal bulk of water. 

17. A dealer bought 800 tons of coal at $5 per long 
ton and retailed it at $ 6.75 per short ton ; what was his 
profit? 

18. A dealer who buys thread at 55^ per dozen spools 
and retails it at 5^ per spool gains how much on a gross 
of thread ? 

19. How many acres are there in a tract of land ^ mile 
square ? 

20. How many dust cloths 14 in. square can be made 
from 7 yd. of material 28 in. wide ? 

21. Find the cost of 2856 lb. of com at $0.65 per 
bushel (56 lb.). 

22. Allowing 400 cu. ft. to the ton, estimate the weight 
of a mow of hay 24 ft. long, 16 ft. wide, and 12 ft. deep. 
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23. How many square inches of pasteboard are neces- 
sary to make a cube 6 in. long ? 

24. It is estimated that 1300 plastering laths are re- 
quired for 100 sq. yd. of plastering ; at this estimate, how 
many laths are required in plastering a room 24 ft. long, 
18 ft. wide, and 10 ft. high? 

25. An avoirdupois pound contains 7000 grains; how 
many grains are there in an avoirdupois ounce ? 

26. How many feet long is a line that is 8 chains long ? 

27. The total rainfall during the year in Minnesota is 
about 4 ft. Estimate, correct to the nearest gallon, the 
rainfall to each square yard. 

28. Find the cost of 25,680 lb. of hay at $ 15 per ton. 

29. How much does a man gain who buys 5 T. 
(2240 lb.) of coal at $6 per ton and retails it at 8^ per 
bucket, 20 lb. to the bucket ? 

30. At $ 2.50 per cord, what is the value of a pile of 
wood 48 ft. long, 6 ft. high, and 4 ft. wide ? 

31. Estimating a barrel {Sl^ gal.) at 4 J cu. ft. is mak- 
ing the estimate too high by how many cubic inches ? 

32. How many feet of 2-inch planks are required to lay 
a barn floor 42 ft. long and 16 ft. wide ? 

33. What is the sum of the angles of a square ? of a 
rectangle ? 

34. Estimating a bushel of wheat at |- of a cubic foot, 
how many bushels of wheat will a bin hold that is 6 ft. x 
6 ft. X 4 ft. 6 in.? 
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35. Over how many minute spaces does the minute 
hand of a clock pass in a day ? 

36. How many shingles are required for 240 sq. ft. of 
roofing, if they are 4 in. wide and laid 6 in, to the weather ? 

37. A farmer sold 125 bu. of oats which weighed 
3750 lb. ; the standard weight of a bushel of oats being 

32 lb., find the loss in weight per bushel. 

38. A rectangular piece of land 120 rd. long requires 
320 rd. of fencing to inclose it ; how many acres does the 
tract contain ? 

39. Find the cost of shipping farm machinery weighing 
2648 lb., if the rate charged was 48^ per 100 lb. 

40. When shingles are selling at $12.50 per 1000, 
what should be paid for 16 bundles of shingles, 200 to the 
bundle? 

41. How many perches of masonry are there in a wall 

33 ft. long, 4 ft. high, and 18 in. thick? 

42. How many yards of carpet |- yd. wide must be 
bought for a floor 24 ft. long and 16 ft. wide, if the strips 
are to be laid lengthwise and ^ yd. is allowed on each strip 
for waste in matching ? 

43. When hay is bought at $ 16 per ton and retailed at 
$ 1 per bale of 100 lb., what is the profit per ton? 

44. A schoolroom should have not less than 15 sq. ft. 
of floor space per pupil ; at this estimate, a room 40 ft. 
long and 33 ft. wide will provide sufficient floor space for 
how many pupils ? 
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45- The annual yield of butter fat from 550 cows in 
Minnesota during a recent year was 102,569.50 lb. ; what 
was the average annual yield per cow ? 

46. What is the value of 2,722,528 lb. of skimmed 
milk at 15^ per hundredweight? 

47. Allowing 1 T. of clover hay, 10 bu. of com, and 
10 bu. of oats as the ration for a cow for 120 da., find 
the cost of keeping a herd of 20 cows 6 mo. with hay at 
S 15 per ton, corn $ 0.60 per bushel, and oats S 0.42 per 
bushel. 

48. What is the income for June from a cow that gives 
an average of 22 lb. of milk daily, if this milk tests .035 
butter fat, which is sold at $ 0.32 per pound ? 

49. Including land rental, labor, and machinery value 
consumed, the cost of producing wheat in Minnesota was 
recently shown to be $ 7.249 per acre. Estimate ja far- 
mer's profit on 100 A. of wheat averaging 20.6 bu. per 
acre and sold at $ 0.90 per bushel. 

50. It is estimated that 2 bu. of corn in the ear 
(measuring f|- cu. ft. per bushel) will make 1 bu. of shelled 
corn. A quantity of com in the ear which fills a box 10 
ft. long, 3 ft. wide, and 25 in. deep will make how many 
bushels of shelled com ? 

51. A plasterer estimates that 5 bu. of lime will be 
necessary for each coat in 100 sq. yd. of plastering. At 
this estimate, how many bushels of lime are required to 
give 2 coats of plaster to a room 24 ft. long, 18 ft. wide, 
and 9 ft. high? 
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Exercise 60 

1. The amount of timber standing in Oregon is esti- 
mated at 400,000,000,000 ft., or one sixth of the standing 
timber of the United States; estimate the amount of 
standing timber in the United States. 

2. A piece of wire ^ in. long was divided into 7 equal 
parts ; how many of these parts together measure ^ of an 
inch iu length ? 

3. A cubic foot of water weighs 62^ lb. and ice is ^ 
as heavy as water ; find the weight of a block of ice 5^ ft. 
by 2 ft. by 18 in. 

4. What is the value of 102,569.5 lb. of butter fat at 
25.92 ^ per pound ? 

5. Estimating a cubic foot of water at 62^ lb., how 
many tons (2000 lb.) of water will a tank hold that is 10 
ft. long, 4 ft. wide, and 5 ft. deep ? 

6. When coal is being retailed from house to house at 
8 ^ per bucket of 20 lb., how much more is being paid for 
it per ton (2000 lb.) than if it were bought for $ 6.75 per 
ton? 

7. If a miller buys bran at $ 24 per ton and retails it 
at 28 ^ per bushel (20 lb.), what is his profit per ton ? 

146 
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8. The annual output of grapes in a certain state is 
estimated at 4,500,000 lb., valued at $135,000; what 
is the estimated value per pound ? 

Q. Simplify: i'^i""i'^4 . 
^' ^ -^ 62^-^100 

10. A knot is 6086 ft. and a statute mile is 5280 ft. ; 
estimate, correct to the nearest hundredth, the number of 
statute miles in a knot. 

11. At $2.50 per cord, what is the value of a pile of 
wood 40 ft. long, 6 ft. high, and 4 ft. wide ? 

12. Find the cost of 20 planks, each 12 ft. by 6 in. by 
1^ in., at $ 30 per 1000 ft. 

13. Estimating the amount of standing timber in the 
United States at 2,400,000,000,000 ft., and the average 
price on the stump at $2.44 per 1000 ft., what is the 
value of the standing timber in the United States ? 

14. If the length of an arc of 22° 30' is 6 in., what is 
the circumference of the circle ? 

15. Show that there are 4 rods in one chain. 

16. How much is saved by using a 100-ride ticket be- 
tween two stations instead of tickets bought at the rate of 
10 for $ 4, if the 100-ride ticket cost $ 22.80 ? 

17. Each bushel of wheat raised is estimated to use up 
approximately the following amount of fertilizing sub- 
stances from the soil : nitrogen, 20 oz. ; phosphoric acid, 
8 oz. ; potash, 5 oz. ; how many pounds of each of these 
substances are used up by 10 A. of wheat averaging 25 bu, 
per acre ? 
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o Q. v* 100 ■*■ 01 .1 + .01 

19. In an experiment made on a large potato farm it 
was found that the price of producing an acre of potatoes, 
including seed, labor, land rental, etc., was $ 26.37. The 
average yield per acre was 127 bu., which were sold at 40 ^ 
per bushel ; what was the net income per acre ? 

20. The factors of the dividend are 100, .1, .01, and 
.125 ; the divisor is .125 -*- .005 x .0025. Find the quotient. 

21. A tract of land 1 mile square contains how many 
acres ? 

22. Every public schoolroom built in Pennsylvania 
after May 18, 1911, must have not less than 200 cu. ft. of 
air space per pupil. A schoolroom 40 ft. long, 30 ft. wide, 
and 10 ft. high contains sufficient air space for how many 
pupils, if the room is built in accordance with the regula- 
tion stated ? 

23. In a certain experiment it was found that the cost 
of maintaining a herd of 261 cows was S 44.67 each per 
year, and that the value of the product per cow was 
$ 60.05. Find the net profit from the herd. 

24. When a Mexican dollar is quoted at $0.4875 in 
United States money, what are 1000 Mexican dollars worth 
in United States money ? 

25. Show why each common year begins 1 day later in 
the week than the preceding common year. 

26. In measuring distances, a pace is considered ^ of a 
rod. How many feet is this ? 
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27. Estimating £ 1 to equal $ 4.8665, what is the value 
in United States money of £5 4s. ? 

28. Simplify: 

116 X 4 -!- 8 - 84 -h 12 X 3 + 63 -h (9 X 7). 

29. If one machine can grind 10 bu. of grain in 2^ hr. 
and another can grind 10 bu. in If hr., how long will it 
take both machines to grind 100 bu. of grain ? 

30. Express each of the following as a decimal part of 
a dollar and find their sum : 12.5 cents, 18f mills, -J of a 
dollar, 1.75 cents, -J of a dime, and 14 cents 6.5 mills. 

31. How many 2-in. cubes can be cut from a block of 
wood in the form of a rectangular solid 6 in. by 5 in. by 4 in. ? 

32. If a lot having a frontage of 40 ft. and a depth of 
60 ft. was sold for $ 25 per front foot, what was the price 
per acre ? 

33. Find, correct to the nearest pound, the amoTm.t of 
flour a miller should give in exchange for 2 bu. of wheat 
weighing 62 lb. to the bushel, if he gives 38 lb. of flour in 
exchange for 60 lb. of wheat. 

34. When clover seed is selling at $ 9 per bushel, find 
the cost of suflScient of it for a 15-acre field, allowing 10 
lb. of seed to an acre. 

35. During a certain year (365 da.) which began on 
Saturday, a rural mail carrier covered his route of 24^ 
miles each week day except February 22 and July 4. 
How many miles did he travel during that year in deliver- 
ing his mail ? 
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36. A tract of land 10 ch. long and 3.75 ch. wide 
was bought at $75 per acre. Ihe purchaser had it 
inclosed by a fence at a cost of $ 0.62 per rod. Find the 
total cost. 

37. The following table shows the quantity of com 
by weight that remained after shrinkage at the close 
of each month from each 100 bu. by weight placed in 
the crib, as determined in a recent trial at an- Experi- 
mental Station. In the column headed "Market Price" 
fill in the prevailing market price of corn in yoiu* com- 
munity at the close of each month of the current year, 
and determine in what month the farmer would have 
received the greatest amount for the 100 bu. placed in 
the crib in November. 



Date 


QUAXTITY 


Market Price Value 


Nov. 30 


100 bu. 






Dec. 31 


97.9 bu. 






Jan. 31 


97.6 bu. 






Feb. 28 


97 bu. 






Mar. 31 


97.8 bu. 






Apr. 30 


96.9 bu. 






May 31 


93.1 bu. 






June 30 


92 bu. 






July 31 


89.4 bu. 






Aug. 31 


86.7 bu. 






Sept. 30 


87.7 bu. 






Oct. 31 


89.8 bu. 







THE EQUATION 
Introductory Ezercisesi Definltionsy and Principles 

200. I. If a stands for 3, what is the value of 2 x a ? 
2 X a may be written 2o. 

2. If a stands for 4, what is the value of 5 a ? a + 2 a? 
3a- at 

3. If a stands for 4 and h stands for 2, what is the value 
ofa-l-6? a-6? a6? a-«-6? 

Any letter may stand for any number. 

4., If a stands for 6, what is the value of 2a;? a;-f-3? 
3a; + 2a;? Zx-xt 

aOl. When a; stands for 4, 2 a; = 8. 

The expression 2 a; = 8 is called an equation. 2 a? is VIclq first mem- 
her of the equation and 8 the second member. 

202. An equation is a statement that two numbers or 
expressions are equal. 

203. These scales are 
true; hence, they will 
balance when 6 lb. are 
placed on each plate. 
They will still bal- 
ance if, 

151 
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(1) 2 lb. additional are placed on each plate ; or^ 

(2) 2 lb. are taken from each plate ; or, 

(3) 2x6 lb. are placed on each plate; or, 

(4) 6 lb. -H 2 are placed on each plate. 

204. Section 203 illustrates the following : 

(1) If equals are added to equals^ the results are equcd. 

(2) If equals are subtracted from equals^ the results are 
equal. 

(3) If equals are multiplied hy equals, the results are 
equal. 

(4) J^ equals are divided hy equalSy the results are equal. 

206. If X stands for 4, 

(1) 6a-2 = 3x + 10. 

(2) 6x-10 = 3x + 2. . 

In equations (1) and (2) observe that the 2 and also the 10 are 
in different members, and that the signs before each of these num- 
bers are different in the two equations ; hence : 

206. A term may be transposed from one member of an 
equation to the other, if the sign before it is changed. 

Exercise 61 

I. If a;+ 6 = 8, for what number does x stand ; that is, 

what is the value of xf 

a + 6 = 8 

aj=8-6 [§206] 
x^2 
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In each of the following find the value of x : 
2. a + 8 = 10 3. x-S = 2 4. 3 = a; + 2 

5. a-9=:l 6. a;-l = 4 7. 5 = a;-2 

8. 3 + a; = 4 9. 8 + x=12 10. l = a;-l 

II. 7 + x=12 12. 3 + x=7 13. 5 = a; + 3 

14. If 5 a; = 40, what is the value of a; ? 

6aj = 40 
Dividing by 6, a? = 8 [§ 204, 4] 

15. If ^ X = 4, what is the value of x ? 

|aj = 4 
Multiplying by 3, a? = 12 [§ 204, 3] 

16. If f X = 4, what is the value of x ? 

1^ = 4 
Multiplying by 3, 2 a? = 12 [§ 204, 3] 
Dividing by 2, a; = 6 [§ 204, 4] 

In each of the following, find the value of x : 



17- 


2a;=16 


18. 


3a:=7 


19. 


4a;=15 


20. 


5a;=21 


21. 


2x=^ 


22. 


Sx=lii 


23- 


i«=4 


24. 


^x=5 


25- 


i^ = i 


26. 


*=»=! 


27. 


*^=2i 


28. 


*^=12i 


29. 


|a!=6 


30- 


|a;=9 


31- 


|a; = 12 


32. 


|x=7 


33- 


|a;=10 


34. 


^a;=15 


35- 


l^=i 


36. 


f^=f 


37- 


^^ = 2^ 


38. 


*x=3i 


39- 


ta:=12 


40. 


2^0;= 16 
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41. If 4 a— 3 = 2 x+ 9, find the value of oc 

4a;-3 =2aj + 9 
Transposing, 4a; — 2aj = 9 + 3 
Uniting terms, 2 a; =12 
Dividing by 2, a? = 6 

In each of the following find the value of x : 

42. 4a-2 = a; + 7 43. 7a;+2«5a4-6 
44. 5x-l = 3x + 7 45. 7a + 8 = 4a:+ll 
46. 10a; + 5«4a: + 8 47. 12a+l = 9a; + 3J 
48. a: + 4 = ^x+5 49. |x + 2 = ^a; + 6 

50. 2Ja-5 = lJa;+15 

niiistratlve Example 

The sum of two numbers is 25, and the larger is 4 times 
the smaller; what are the numbers? 

Explanation : 

Let X = the smaller number. 
Then 4 a? = the larger number, 
and 5 a; = the sum. 
25 = the sum. 
.-. 6 a; = 25. 

a; = 5, the smaller. 
4 a; = 20, the larger. 
Check: 20 + 5 = 25; 20 = 4x5. 
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Exercise 62 

1. The sum of two numbers is 30, and the larger is 4 
times the smaller ; what are the numbers ? 

2. The sum of two numbers is 15, and the smaller 
is 1 of the larger ; what are the numbers ? 

3. Two girls have 50^; if one of them has 4 times as 
much as the other, how much has each ? 

4. A woman bought a certain number of yards of 
lining and twice as many yards of dress goods; if she 
bought 30 yd. of both, how many yards did she buy of 
each ? 

5. A and B together own 350 acres of woodland ; if 
A owns 4 times as much as B, how much does each own ? 

6. An article was sold at a gain of $ 12, which was J 
of the cost; what was the cost? 

7. An article was sold at a loss of $2.50, which was 
^ of the cost ; what was the cost ? 

8. A dealer sold an article for $ 300, which was at a 
gain of ^ of the cost ; what was the cost? 

9. An article was sold for $ 75, which was at a loss 
of J of the cost; what was the cost ? 

10. Two men together bought 65 head of cattle ; if one 
of them bought 5 head more than the other, how many 
did each buy ? 

11. After a man had sold J of his land to one man and 
^ of it to another, he had left 220 acres ; how much had 
he at first ? 
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207. Per cent means hundredths. 

ThuS; 1 per cent of a number is .01, or ^j^, of it. 

10 per cent of a number is .10, or -j^, or ^^ of it. 
12^ per cent of a number is .12^, or j^i or \> oi it. 

The sign % stands for per cent. 

Thus, 6 per cent of 26 may be expressed tf % of 26. 

208. The number or amount of which a given per cent 
is taken is called the base. The number of hundredths of 
the base taken is called the rate per cent, or the rate^ and 
the result obtained by taking a given per cent of the base 
is called the percentage. 

Exercise 63 

What part of a number is : 



I. 


2 % of it ? 


2. 


5% of it? 


3. 


20% of it? 


4- 


25% of it? 


S- 


50% of it? 


6. 


75% of it? 


7. 


30% of it? 


8. 


40% of it? 


9. 


80% of it? 


lO. 


60 % of it ? 


II. 


90% of it? 


12. 


70% of it? 


13. 


12^% of it? 


14. 


62^% of it? 


IS. 


37^% of it? 


16. 


87i%ofit? 


17- 


6^% of it? 


18. 


18f%of it? 


19. 


33^% of it? 


20. 


16f%of it? 
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21. 


8J%ofit? 
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How many times a number is : 

22. 100% of it? 23. 600% of it? 24. 500% of it? 

25. 300% of it? 26. 800% of it? 27. 900% of it? 

28. 250% of it? 29. 750% of it? 30. 1000% of it? 

What per cent of a number is : 

31. |- of it ? Thus, I of a number = ^ of 100 % of it, or 60% of it. 

32. J of it? 33. ^ofit? 34. 3^ of it? 
35. I of it? 36. I of it? 37. 3^ of it? 
38. fofit? 39. ^y^ofit? 40. rkofit? 
41. ^ofit? . 42. I of it? 43. I of it? 
44. f of it ? 45. i of it ? 46. f of it ? 

What per cent of a number is : 
47. 2 times the number ? 48. 6 times the number ? 
49. 5 times the number? 50. 8 times the number ? 
51. 2|^ times the number ? 52. 1^ times the number ? 

What per cent of a number is : 

53. .2 of it ? Answer thus : .2 of a number=.20 of it, or 20 % of it. 

54. .7 of it? 55. .8 of it? 56. .5 of it? 
57. .lofit? 58. .9 of it? 59. .3 of it? 

60. 1.2 times the number ? 61. 2.56 times the number ? 
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62. State instantly the per cent equivalent of each of 
the following: 



.25 




.35 


; .65; 


.75 




.95; 


.81 




.12 


; .17; 


.92 




.99; 


1.50, 




1.26 


; 2.05; 


2.75 




3.45. 


SUOOESTION. 


1.50 is one hundred fifty hundredths, 


or 150%. 


7.1; 


8.3 


2.4; 


2.7; 




3.2; 


.12^3 




.37^ 


.62^; 


.87^; 




.33^; 


i 




i; 


*; 


h 




h 


If 




If. 


li; 


i|; 




2. 


What per cent is : 










63. 2 of 4? 












Answer thus : 


2 = i( 


)f 4, or 50% of 4. 








64. lof5? 




65. 4 of 8? 




66. 


3 of 12? 


67. 4 of 5? 




68. 4 of 10? 




69. 


2 of 3? 


70. 6 of 8 ? 




71. lof 8? 




72. 


6 of 16? 


73. 5 of 8? 




74. 5 of 15? 




75- 


4 of 12? 


76. 2o 


f 1? 




77. 6 of 2? 




78. 


9 of 3? 



To THE Teacher. Numerous simple exercises involving small num- 
bers should be given in percentage, in order that pupils may become thor- 
oughly grounded in reckonings involving per cent, before they are required 
to take up the more difficult problems of the subject or to study the applica- 
tions of percentage. In the following exercise they should be able to name 
the result in each example instantly, and if they are not, they should receive 
more drill in these types of problems. 
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Exercise 64 
Answer at sight: 

1. What is 1% of $100? 

2. What is 2% of $100? 

3. What is 2^% of $100? 

4. 50 % of a gallon is how many quarts ? 

5. 25% of a bushel is how many pecks? 

6. How many are 5 % of a score ? 

7. What is 10% of $1000? 

8. 12^ % of a peck is how many quarts ? 

9. 25 % of a day is how many hours ? 

10. 20 % of a dime is how many cents ? 

1 1 . 200 % of one cent is what ? 

12. 37 J % of a poimd (avoir.) is how many ounces? 

13. 400 % of $ 2 is what sum ? 

14. 66f % of a yard is how many feet ? 

15. 100 % of 2 quarts equals how many quarts ? 

16. 150% of 2 is what number? 

17. 250% of 4 is what number? 

18. $ 1 is 50 % of what sum ? 

19. 5 yd. is 25% of what length ? 

20. 2 lb. is 20% of what weight? 

21. 9 ft. is 300% of what length ? 

22. 25^ is 33^ % of what sum ? 

23. $ 18 is 66| % of what sum ? 



160 PERCENTAGE 

24. 5 min. is 1%% of what time ? 

25. 80 words is 40% of how many words? 

26. 15 lb. is 200% of what weight? 

27. ■$1.25 is 33^% of what sum? 

28. $1.50 is 50 10 of what sum ? 

29. 6 lb. is 37^% of what weight ? 

30. 14 is 87^ % of what number ? 

31. J is 50 % of what fraction ? 

32. What per cent is $1 of $100? 

33. What per cent is $2 of $100 ? 

34. What per cent is $15 of $100 ? 

35. What per cent is $7.50 of $100 ? 

Suggestion. The number of units estimated on 100 of the same 
kind is the rate ; here 7.5 is the number estimated on 100. 

36. What per cent is $12.50 of $100? 

37. Whatpercent is $1.25of $100? 

38. What per cent is $2 of $100 ? 

39. What per cent is $0.50 of $100 ? 

40. What per cent is $25 of $200 ? 

41. What per cent is 1^ of 2^? 

42. What per cent is 5^ of 2/^? 

43. 1 qt. is what per cent of a peck ? 

44. 5 times any nxunber is what per cent of it ? 
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Illustrative Examples 
I. Find37i% of $24.80. 
$ 24.80 Explanation : 

_j?I^ 37^ % of $ 24.80 = .375 x $ 24.80, or $ 9.30. 
j.^4uu rpi^Q result may also be found by taking 
Jir f^f $24.80. 



$9.30000 

2. $ 74.76 is 42 % of what sum ? 

$178 

.42) $74.76 _ _ ^. 

^ Easplanation : 

327 .42 X the sum = $ 74.76. 

294 .'. $ 74.76 ■+■ .42, or $178 = the sum. 

"336 
336 

3. $ 240.20 is 66f % of what sum? 

Explanation : 
66| %, or I, of the sum = $ 240.20. 

.-. \ of the sum = | of $ 240.20, or $ 120.10. 
.-. I of the sum = 3 x $ 120.10, or $360.30. 

4. What per cent is $ 12.50 of $ 200 ? 

Explanation : 
$12.50 is the same per cent of $200 that $6.25 is of $100; 
that is, 6.25 %. 

5. What per cent is $ 200 of $ 1600 ? 

Explanation : 
$200 is I of $1600. 
.-. ^ of 100 %, or 12^ % =the required rate. 
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6. What per cent is f of ^ ? 

Explanation: 

6 ~ 20 5 T *^ TO' 

.-. II of 100 %, or 93| % = the required rate. 

7. What per cent of $ 56.875 is $ 3, correct to the near- 
est .01 per cent? « , .. 

^ Eocplanation : 

5.274 + 1 % of $ 66.876 = .01 of $ 56.875 
3 -^ .66876 = 66876)300000.000 = $ 0.66876. 

284376 .-. 3 -f- .66876 = 6.274+. 

etc. .-. 6.27 % = the required rate. 

Note. The nature of the problem should determine the method used 
in solving problems of percentage, especially those in which the rate per 
cent is to be found. Unless the relation between the numbers involved is 
a simple one, the method given in Example 7 will be found the most prac- 
tical in finding the rate per cent. The equation having already been ex- 
plained, those teachers desiring to use x and the equation to find the missing 
term will be able to do so. 

^. . Exercise 66 

Find : 

I. 6% of 275. 2. 8% of 390. 

3. 12% of 296. 4. 12^% of 650. 

5. 15% of $785. 6. 12^%. of $460. 

7. 36% of 475 bu. 8. 66f % of 861 ft. 

9. 75% of $3200. 10. 37^% of $185. 

II. 62J% of 864 piipib. 12. 16|% of $600. 

13. 6J%of800A. 14. 125% of $280. 

15. 2.5% of $1000. 16. 4.7% of $2000. 
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Find the number or amount of which : 
17. 54 is 12%. 18. 135 is 18%. 

19. $175 is 20%. 20. $700 is 25%. 

21. $240 is 33^%. 22. $75isl2J%. 

23. $240is66|%. 24. 162 bu. is 37^%. 

25. 550 A. is 62^%. 26. $210is87i%. 

27. 105 is 2.1%. 28. 288 is 4.8%. 

What per cent is : 

29. 90 of 360? 30. 126 of 280? 

31. 63 of 350? 32. 150 of 750? 

33. $ 130 of $ 390 ? 34. $ 68 of $ 425 ? 

35. $494 of $741? 36. $324 of $5400? 

37. 288 bu. of 3600 bu. ? 38. $182 of $4550? 

39. $95 of $4750? 40. $500 of $2000? 

What per cent (correct to the nearest .01 per cent) is : 

41. 4 of 15? 42. 7 of 75? 

43. 14 of 115? 44. 35 of 237? 

45. 89 of 589? 46. 97 of 971? 

47. 128 of 4271? 48- 357 of 3764? 

49. 25 of 5176? so. 19 of 4768? 
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Illttstrative Examples 

1. An agent collected 87|^% of a debt of $832 and 
charged 5% of the sum collected; how much did he 
charge ? 

The answer may 
be found thus : 

^ 332 Explanation : 

»875 $832 = the debt. 

4160 .876 X $ 832, or $ 728 = the amount collected. 

6824 .05 X the amount collected = the charges. 

6666 ... .06 X $ 728, or $36.40 = the charges. 

728.000 

^ 

$36.40 Ana, 

Note. 87^ % of • 832 could also be found by taking { of • 832. 

2. Milk yields butter to the amount of about 4% of 
its weight ; what weight of milk will yield 240 lb. of 
butter ? 

Explanation : 

.04 X the weight of the milk = the weight of the butter. 

240 lb. =the weight of the butter. 
.-. 240 lb. = .04 X the weight of the milk. 
.-. 240 lb -¥■ .04, or 6000 lb. = the required weight. 

The answer may be found thus : 

.04 )240.00 

6000 Ans. 
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3. When an investment of $65.75 earns $4.50, 
what is the rate per cent of earning, correct , to the 
nearest .01 % ? 



Tlie answer may he found 


thus: 


6.844 




.6675)4.60000000 


Explanation: 


39450 


$ 66.76 = the inYestment. 


66600 


$ 4.60 = the earnings. 


62600 


$0.6676 = the earnings if they were 


29000 


1 % of the investment. 


26300 


4.60 -t- .6676= 6.844. 


27000 


.'. 6.84% as the required rate. 


26300 





6.84% A7i8, 

Exercise 66 

(Solve as many of these as possible orally.) 

1. 80% of a class of 40 pupils were promoted; how 
many were promoted? 

2. A farmer sold 60% of his crop of 40 tons of hay; 
how many tons did he sell ? 

3. How many words does a boy miss out of 50, if he 
spells 90 % of them correctly ? 

4. A family that uses 2 % of a ton (2000 lb.) of coal 
a day uses how many pounds a day ? 

5. What per cent should a boy receive who spells cor- 
rectly 40 words out of the 50 given ? 

6. When cloth is advanced from $1 to $1.10 per 
yard, what is the per cent of advance? 
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7. If poultry, in dressing, lose 10% of their live 
weighty what should a dressed turkey weigh whose live 
weight is 15 lb. ? 

8. A boy who buys newspapers at j^^ each and sells 
them at 1^ each is selling them at what per cent of cost? 

9. A pupil who attends school 18 days out of 20 dll^ 
ing a certain month should receive what per cent for 
attendance ? 

10. When $ 6 is paid for the use of $ 100, what rate 
per cent is paid ? 

11. 12^% of a pole 24 ft. long is in the ground ; how 
far is the top of the pole from the groimd ? 

12. When 2 bu. of wheat, sowed, yields 30 bu., n^hat is 
the per cent of yield? 

13. How much did an agent collect during a certain 
month if he received 5 % of the sum collected, and his 
earnings were $ 100 ? 

14. After a farmer had sold 60% of his crop of corn 
he had remaining 280 bu. ; what was the amount of his 

^^P • Suggestion. 280 bu. = 40 % of the required crop. 

15. A newsboy sold papers at 5^ a copy, which was 
200% of what he paid for them; what did he pay for 
them? 

16. 30% of a class failed in an examination; if 14 of 
the class passed, how many were in the class ? 

17. How many words did a boy spell correctly if he 
missed 10 words and was given an average of 75% ? 
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1 8. Calves, in dressing, lose about 40 % of their weight ; 
what was the live weight of a calf whose dressed weight 
is 80 lb. ? 

19. When 10 lb. of green tea are mixed with 15 lb. of 
black tea, what per cent of the mixture is black tea and 
what per cent is green tea ? 

20. In a crate of eggs containing 6 doz., 9 eggs were 
found broken ; what was the loss per cent from breakage ? 

21. AU school buildings hereafter built or rebuilt in 
Pennsylvania must have the total light area equal to at 
least 20 % of the floor space. What is the least light area 
a school building may have whose floor space is 1200 sq. ft. ? 

22. If 37^% of the pupils in a school are boys and 
there are 40 girls in this school, how many pupils are 
there ? 

23. The standard gold coin of the United States is 9 
parts pure gold and 1 part alloy. What per cent is alloy ? 
What per cent is pure gold ? 

24. Pure gold is designated as 24 carats fine ; what is 
the per cent of gold in jewelry that is 18 carats fine ? 

25. A man bought a horse for $275 and sold it for 
20 % more than he paid for it ; what was the selling price ? 

26. 10 % of all U. S. silver coin is copper alloy ; find the 
weight of the copper and also of the silver in a silver 
dollar, the weight of which is 412.5 gr. 

27. How much does a merchant lose of a bill of $275, 
if he is able to collect only 75 % of it ? 
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28. Water expands 10 % of its volume in freezing; how 
many cubic ieet of ice can be made from 100 cubic feet 
of water? 

29. Wood ashes contain about 5% of potash, 1.5 % of 
phosphoric acid, and 32.5 % of lime ; how many pounds 
of each of these substances are in a ton of wood ashes ? 

30. If a miller takes 10 % of each bushel of com ground 
for toll, and there is also a loss of about 1 % in grinding, 
how many pounds of feed should be returned to a farmer 
for 30 bu. (56 lb.) of corn ? 

31. Potatoes are about 75 % water, and of the remainder 
about 64.8 % is starch ; how many pounds of starch are 
there in 200 lb. of potatoes ? 

32. After a piece of cloth had shrunk 5% of its length, 
it measured 38 yd.; how many yards did it measure 
before shrinking? 

33. After a laborer's wages had been increased 20%, 
they were $54 a month; what were they before the 
increase ? 

34. A merchant's sales for a certain day were $714.35, 
which was 87^ % of his sales the preceding day. What 
were his sales for both days ? 

35. Com is about 5.4% fat; how many pounds of fat 
are there in 20 bu. (56 lb.) of corn ? 

36. A horse was sold for 12^% less than it cost. If it 
was sold for $175, what was the cost ? 
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37. Last year a farmer's wheat crop yielded 20 bu. to 
the acre. This year it yielded 21| bu. to the acre. What 
was the per cent of increase ? 

38. If a teacher's salary is advanced from $60 to $65 
per month, what is the per cent of increase ? 

39. If 1 en. ft. of cement be mixed with 2 en. ft. of sand 
and 4 cu. ft. of broken stone to make concrete, what per 
cent of the mixture is cement ? What per cent of the mix- 
ture is sand? What per cent of the mixture is broken 
stone ? 

40. In the 8th grade of the schools of a certain city 
210 minutes are assigned per week to the subject of arith- 
metic. If the school is in session 1500 minutes per week, 
what per cent of the total time is assigned to arithmetic ? 

41. When tomatoes are advanced in price from 10^ to 
12^ per can, what is the per cent of advance ? 

42. What is 7% of $600? 

Suggestion. Move the decimal point two places to the left, 
and multiply the result by 7. 

43. The amount of land surface in New Jersey is 7455 
sq. mi., and the amount of water surface 360 sq. mi. ; 
what per cent of the area of the state is land and what 
per cent water? Answer correct to the nearest .01%. 

44. On an investment of $85.38 a man gained $4.75; 
find the rate per cent of gain, correct to the nearest .01 %. 

45. In ten years, recently, the population of Oklahoma 
increased from 398,331 to 1,637,155; find the per cent 
of the increase, correct to the nearest .01 %. 
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46. In ten years, recently, the population of Indian- 
apolis increased from 169,164 to 233,650. Find the per 
cent of increase, correct to the nearest .1%. 

47. In ten years, recently, the population of Lansing, 
Mich., increased from 16,485 to 31,489. What was the 
per cent of increase, correct to the nearest .1 % ? 

48. During ten years, recently, the population of a 
certain township decreased from 875 to 854. What was 
the per cent of decrease, correct to the nearest .1% ? 

49. A long ton is how many per cent more than a short 
ton? 

50. A man's investment earned him, during a certain 
year, $135. This was 4.5% of the investment; what 
was the investment ? 

COMMERCIAL DISCOUNT 

209. Commercial Discount is any deduction made from 
the list jrrice, the time price, or the marked price of goods ; 
the net price is the remainder. 

210. If but one discount is made on any price, a certain 
per cent of that price is deducted; if two or more dis- 
counts are made, the first discount is reckoned on the 
price, the second on the remainder, the third on the next 
remainder, and so on. 

Thus, if an article is marked $ 0.80 and sold at a discount of 
26 %, the discount is 25 % of $ 0.80, or $0.20. If it is sold at a 
discount of 25 % and 10 %, the second discount is 10 % of $ 0.60, or 
$ 0.06, and the total discount is $ 0.26. 
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Illustrative Example 

What is the net cost of a bill of goods listed at $240 
and bought at 20 % and 12^ % ofE ? 

Explanation : 

20%, or I, of $ 240, or $ 48 = the first discount. 

/. $ 240 - $48, or $ 192 = the first remainder. 
12^ %, or ^, of $ 192, or $ 24 = the second discount. 
And, $ 192 - $24, or $ 168 = the net cost. 

211. Business men generally convert two successive 
rates of discount into an equivalent single rate before they 
reckon the discount; to do so they use the following: 

A single rate of discount equivalent to two successive 
rates equals their sum diminished by ^^ of their 
product. 

Thus, a single rate of discount equivalent to 
20 % audio % = 20 % -f 10 %^?^^% 
= 30% -2%, or 28%. 

Exercise 67 
State at sight the missing discounts in Examples 1-10 : 
llarked Price Rate of Discount Discount 

1. $2.00 25% ? 

2. $1.60 25% ? 

3. $1.20 33^% ? 

4. $4.00 12^% ? 

5. $0.80 37i% ? 
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Harked Price 


Kate of Discount 


Disooont 


6. $5.00 


25% 


? 


7. fO.50 


40% 


? 


8. $3.00 


25% 


? 


9. $0.05 


20% 


? 


lo. $0.32 


6i% 


? 



11. On a bill of goods amounting to $410.20 a dis- 
count of 5 % was allowed. Find the cost. 

12. Find the cost of a piano catalogued at $ 600, 
bought subject to a discount of 20 %. 

13. A merchant reduced gingham aprons, marked 26 fl, 
40 %. What was then the asking price ? 

14. Find the asking price of a robe that was marked 
$ 4, but was reduced 18f % . 

1 5. A dealer bought a bill of dry goods amounting to 
$ 275, subject to a discount of 20 % and 10 %. Find the 
cost. 

16. What was paid for a bill of goods amounting to 
$ 250, and bought subject to a discount of 20 % and 5 % ? 

17. A wholesaler sold wall paper to a retailer, subject 
to a discount of 20%, 12^%, and 5%. The total bill 
amounted to $ 160. How much should the retailer pay ? 

18. March 1, a dealer bought a bill of goods amounting 
to $ 350, payable in 60 da., subject to a discount of 1 %, 
if paid within 30 da., or 3 % if paid within 10 da. How 
much would settle this bill Apr. 30 ? Mar. 8 ? Mar. 28 ? 



i 
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19. After deducting a discount of 20 %, a dealer sent 
$ 12.60 in payment of a bill of hardware. What was the 
bill? 

Suggestion. 100 % of the bill - 20 % of the bill, or 80 %, or |, 
of the bill =$12.60. 

20. A dealer paid $ 275.50 for a bill of shoes which he 
bought subject to a discount of 12J%. What was the 
bill ■? 

21. Find the single rate of discount equivalent to 50% 
and 20%. 

22. Find the single rate of discount equivalent to 30 % 
and 20 %. 

23. Find the single rate of discount equivalent to 40 % 
and 10 %. 

24. Find the single rate of discount equivalent to 20 % 
and 20%. 

25. What single rate of discount is equivalent to 10 % 
and 10 % ? 

26. What single rate of discount is equivalent to 20 % 
and 15 % ? 

27. What single rate of discount is equivalent to 40 %, 
20 %, and 10 % ? 

Find the rate of discount on : 

28. A china dinner set marked down from $ 25 to $ 17. 

29. Vests marked down from $ 2 to $ 0.50. 

30. Trousers marked down from $ 10 to $ 7.50 a pair. 
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31. Afternoon dresses marked down from $25 to | 
$11.50. 

32. MufiEs marked down from $ 35 to $ 28. 

33. Serge suit marked down from $ 30 to $ 18. 

In marking goods, a merchant generally uses a key consisting of 
a word or words. He writes the asking price above a horizontal 
line and the cost below it. If bankruptcy is the key chosen, the 
letters b-OrTirk-r-Vrp-t-oyf in order, would stand for 1, 2, 3, 4, 5, 6, i, 
8, 9, 0. 

Thus, if an article cost $1.20 and is marked at $1.48 it would be 

% 1 48 
marked — — ^ — , if the dealer wishes to conceal only the cost, and 

— -, if he wishes to conceal both the asking price and the cost. 

34. Read the costs of the following goods, hankrupto^ 
being used as the key word: -— — ; — -: -^--\ -=z^. 

Mark each at an advance of 25 %. 

PROFIT AND LOSS 

212. The cost of an article is the amount paid for i 
The selling price is the amount received for it. The proi 
is the amount that the selling price exceeds the cc 
and the expenses. The loss equals the amount tb 
the cost and the expenses exceed the selling pri 
When there are no expenses, the profit equals the 8e\\\ 
price less the cost, and the loss equals the' cost less \ 
selling price. 

213. Grain or loss per cent is always reckoned on the c 



PROFIT AND LOSS 175 

Illustiative Examples 

I. A dealer bought shoes at $ 2.50 a pair and sold them 
at a profit of 20 % ; what was the selling price ? 

The answer may be found thus : Explanation : 

$2.5j) $2.50 = cost. 

'^0 20 %, or ^, of the cost = gain. 

•^^ I of $ 2.60, or $ 0.50 = gain. 

T^QQ ^ns * ^'^^ "^ ^ ^'^^' or $ 3 = selling price (s. p.). 

Eemark. The selling price may be found directly by taking 
1.20 X $2.50. 



2. Coffee was sold at 40^ a pound, which was at a 
profit of 25 % ; find the cost. 

The answer may be found thus : Explanatimi : 

1.25 ) $ 0.4000 [$0.32 Ans. .25 x cost = gain. 

^75 ... 1.25 X cost = selling price. 



f 260 






^^^ $ 0.40 = selling price. 



$0.40 = 1.25 X cost. 
1.40^1.26, or $0.32 = cost. 



Eemabk. For many problems the following is a preferable 

solution : 

.25, or ^, of cost = gain. 

.-. J of cost = selling price. 
C0J1 40 ^ = selling price. 

.-. |of cost = 40^. 
, . cost = 32^. 
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3. What was the gain per cent on an office desk bought 
for $40 and sold for $ 55 ? 

Explanation : Another Easplanation : 

$ 55 s selling price. %^= selling price. 

$40 = cost. $40 = cost. 

.'. $ 16 = gain. .-. $ 16 = gain. 

.*. f of cost = gain. .01 x S 40 or $ 0.40 = gain at 1 %. 

.-. f of 100 %, or 37^ (fo = the rate. 16 -^ .40 = 37^. 

.-. 37^ % = the rate. 

E.EMABK. The second explanation is preferable if the gain or loss 
does not bear some simple relation to the cost. 

Exercise 68 

To THE Teacher. Encourage pupils to solve orally as many problems as 
possible. Much drill should be given in exercises involving simple numbers. 

1. Name at sight each missing gain or loss : 

Cost Gain Per Cent Loss Per Cent Gain Loss 

$25 20% ? 

$6 25% ? 

$100 12^% ? 

$200 1% ? 

$0.02 200% ? 

2. Name at sight each missing rate per cent of gain : 

Cost Gain Sate Per Cent of Gain 

$0.05 $0.01 ? 

$0.01 $0.03 ? 

$1 $0.05 ? 

$100 $2.50 ? 

$1 $0.50 ? 
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3. Name at sight each missing rate per cent of loss : 



Cost 


Selling Price 


Kate Per Cent of Loss 


$0.02 


$0.01 


? 


$0.05 


$0.01 


? 


$0.05 


$0.04 


? 


$1 


$0.25 


? 


$300 


$100 


? 



Find the loss and the selling price : 

4. If the cost is $ 10.50, and the rate of loss, 33^%. 

5. If the cost is $ 2.40, and the rate of loss, 12^%. 

6. If the cost is $ 0.75, and the rate of loss, 4 %. 

7. If the cost is $ 2000, and the rate of loss, 12^%. 

Find the gain and the selling price : 

8. If the cost is $ 3.60, and the rate of gain is 66f %. 

9. If the cost is $ 45, and the rate of gain is 2J %. 

10. If the cost is $ 150, and the rate of gain is 75 %. 

11. If the cost is $ 2000, and the rate of gain is 7J%. 

Find the cost and the gain or loss : 

12. If the selling price is $ 60, and the rate of gain is 
25%. 

13. If the selling price is $ 72, and the rate of gain is 



lo. 



14. If the selling price is $ 6.30, and the r.ite of gain ia 
200%. 
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15. If the selling price is $ 3.20, and the rate of loss is 
20%. 

16. If the selling price is S 2.50, and the rate of loss is 
50%. 

Find the selling price when : 

17. The gain is $ 2.10, and the rate of gain is 10 %. 

18. The gain is $ 6.10, and the rate of gain is 66-| %. 

19. The loss is $ 3.60, and the rate of loss is 37^ %. 

20. The loss is $ 4.80, and the rate of loss is 40%. 

Find the rate per cent of gain or loss when the cost is: 

21. $ 5, and the selling price is $ 7. 

22. $ 75, and the selling price is S 25. 

23. $ 200, and the selling price is $ 205. 

24. $ 400, and the selling price is $ 392. 

25. $ 1000, and the selling price is $ 750. 

26. $ 100, and the selling price is $ 112.50. 

27. Find the gain per cent on goods listed at $ 5, bought 
at a discount of 20 %, and sold at $ 4.80. 

28. Find the gain per cent on goods listed at $ 4.50, 
bought at a discount of 20 %, and sold for $ 4.20. 

29. Find the gain per cent on goods listed at $0.40, 
bought at a discount of 10 %, and sold for 0.48. 

30. Find 'the gain per cent on goods listed at $ 25, 
bought at a discount of 25%, and sold for $ 20. 
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31. Find the gain on goods listed at $6, bought at a 
discount of 10 %, and sold at a gain of 20 %. 

32. Find the gain on goods listed at $ 48, bought at a 
discount of 12^%, and sold at a profit of 8 %. 

33. Find the gain on goods listed at $ 200, bought at a 
discount of 20 % and 10 %, and sold at a gain of 5 %. 

34. Find the loss on an article listed at $ 250, bought 
at a discount of 20 % and 12^%, and sold at a loss of 5 %. 

35. What is the gain per cent on goods that are sold 
for 3 times their cost ? 

36. What per cent is lost on goods that are sold for 
half their cost ? 

37. Find the gain per cent on 12 doz. spools of thread, 
bought for 50^ per dozen spools, and sold for 5^ per 
spool. 

38. By selling a horse for $ 220, a dealer gained 10 % ; 
what was the gain ? 

39. Shoes were sold at $ 3 a pair, which was at a profit 
of 20 % ; what was their cost ? 

40. Crochet hooks are sold at 2 ^ each, which is at a 
gain of 44 % ; what did they cost per gross ? 

41. Belts that cost $9 per* dozen were retailed at a 
profit of 20 % ; what was the selling price of each belt ? 

42. A sweater that cost $1.50 was marked to gain 
33 J %, but it was sold out of season at a discount of 25 % ; 
what was the gain or loss ? 

43. Serge dresses that cost $7.50 each were marked 
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46. In ten years, recently, the population of Indian- 
apolis increased from 169,164 to 233,650. Find the per 
cent of increase, correct to the nearest .1%. 

47. In ten years, recently, the population of Lansing, 
Mich., increased from 16,485 to 31,489. What was the 
per cent of increase, correct to the nearest .1 % ? 

48. During ten years, recently, the population of a 
certain township decreased from 875 to 854. What was 
the per cent of decrease, correct to the nearest .1 % ? 

49. A long ton is how many per cent more than a short 
ton? 

50. A man's investment earned him, during a certain 
year, $135. This was 4.5% of the investment; what 
was the investment ? 

COMMERCIAL DISCOUNT 

209. Commercial Discount is any deduction made from 
the list price^ the time pricey or the marked price of goods; 
the net price is the remainder. 

210. If but one discount is made on any price, a certain 
per cent of that price is deducted; if two or more dis- 
counts are made, the first discount is reckoned on the 
price, the second on the remainder, the third on the next 
remainder, and so on. 

Thus, if an article is marked $ 0.80 and sold at a discount of 
26 %, the discount is 25 % of S 0.80, or $0.20. If it is sold at a 
discount of 25 % and 10 %, the second discount is 10 % of $ 0.60, or 
$ 0.06, and the total discount is $ 0.26. 
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Illustrative Example 

What is the net cost of a bill of goods listed at $240 
and bought at 20 % and 12^ % ofE ? 

Explanation : 

20 %, or I, of $ 240, or $ 48 = the first discount. 

/. $ 240 - $48, or $ 192 = the first remainder. 
12^ %, or ^, of $ 192, or $ 24 = the second discount. 
And, $ 192 - $24, or $ 168 = the net cost. 

211. Business men generally convert two successive 
rates of discount into an equivalent single rate before they 
reckon the discount; to do so they use the following: 

A single rate of discount equivalent to two successive 
rates equals their sum diminished by ^^ of their 
product. 

Thus, a single rate of discount equivalent to 
20 % andlO % = 20% -f-10 %-?^^% 
= 30 % - 2 %, or 28 %. 

Exercise 67 
State at sight the missing discounts in Examples 1-10 : 

Marked Price Rate of Discount Discount 

? 
? 

? 

? 

? 



I. 


$2.00 


25% 


2. 


$1.60 


25% 


3- 


$1.20 


33^% 


4- 


$4.00 


121% 


5- 


$0.80 


37i% 
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6. What per cent is f of f ? 

Eooplanation: 

.-. f is If of ^. 

.-. If of 100 %, or 93f % = the required rate. 

7. What per cent of $ 56.875 is $ 3, correct to the near- 
est .01 per cent? „ , 

5.274 ^ 1 % of $ 66.876 = .01 of $ 66.876 
3 ^ .66876 = 66876)300000.000 = $ 0.66876. 

284376 .-. 3 -*- .66876 = 6.274+. 

etc. .-. 6.27 % = the required rate. 

Note. The nature of the prohlem should determine the method used 
in solving problems of percentage, especially those in which the rate per 
cent is to be found. Unless the relation between the numbers involved is 
a simple one, the method given in Example 7 will be found the most prac- 
tical in finding the rate per cent. The equation having already been ex- 
plained, those teachers desiring to use x and the equation to find the missing 
term will be able to do so. 

^. , Exercise 66 

Find: 

I. 6% of 275. 2. 8% of 390. 

3. 12% of 296. 4. 12^% of 650. 

S. 15% of $785. 6. 12^%. of $460. 

7. 36% of 475 bu. 8. 66f % of 861 ft. 

9. 75% of $3200. 10. 37^% of $185. 

II. 62^% of 864 pupils. 12. 16| % of $ 600. 

13. 6J% of 800 A. 14. 125% of $280. 

15. 2.5% of $1000, 16. 4.7% of $2000. 
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Find the number or amount of which : 

17. 54 is 12%. 18. 135 is 18%. 

19. $175 is 20%. 20. $700 is 25%. 

21. $240is33J%. 22. $75isl2J%. 

23. $240is66|%. 24. 162 bu. is 37^%. 

25. 550 A. is 62^%. 26. $210i8 87i%. 

27. 105 is 2.1%. 28. 288 is 4.8%. 

What per cent is : 

29. 90 of 360? 30. 126 of 280? 

31. 63 of 350? 32. 150 of 750? 

33. $ 130 of $ 390 ? 34. $ 68 of $ 425 ? 

35. $494 of $741? 36. $324 of $5400? 

37. 288bu. of 3600bu.? 38. $182 of $4550? 

39. $95 of $4750? 40. $500 of $2000? 

What per cent (correct to the nearest .01 per cent) is : 

41. 4 of 15? 42. 7 of 75? 

43. 14 of 115? 44. 35 of 237? 

45. 89 of 589? 46. 97 of 971? 

47. 128 of 4271? 48. 357 of 3764? 

49. 25 of 5176? 50. 19 of 4768? 



184 
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SalM 


Sate of CommiMion 


Commission 


Net Proceeds 


4. $10 


5% 




? 


? 


5. $500 


1% 




? 


? 


6. $100 


*% 




? 


? 



In the following exercises supply at sight the missing 
amounts : 



Amount of Purchase 


Kate of Commiasion 


Commiaaion Satire Coat 


7. $1 


6% 


? ? 


8. $100 


H% 


? ? 


9. $40 


62^% 


? ? 


lo. $5 


100% 


? ? 


II. $6.50 


50% 


? ? 


12. $30 


8% 


? ? 



In the following exercises supply at sight the missing 
quantity or per cent : 



Net Proceeds 

? 

$80 

? 

? 
$150 
$370 



Amonntof 
Sales 


Rate of 
Commission 


Commission 


other 
Bzpenaea 


13. $50 


10% 


9 


$5 


14. $100 


? 


? 


$5 


15. ? 


5% 


$50 


$100 


16. $400 


? 


$50 


$50 


17. ? 


10% 


? 


$30 


18. ? 


5% 


$20 


? 



In the following exercises supply the 


missing terms : 


Amount of Rate of 


Commission 


other 


Sntiie 


Purchase Commission 


Expenses 


Cost 


19. $100 12J% 


? 


$5 


? 


20. ? 5 % 


$20 


$10 


? 


21. $200 ? 


? 


$10 


$226 


22. ? 4 % 


? 


$30 


$650 



23. An agent was paid 12^% commission on his sales 
and S 50 a month. How much did he earn during a cer- 
tain month in which his sales amounted to $ 1280 ? 

24. A commission merchant sold 650 lb. of dressed 
turkey at $ 0.18 a pound. He charged a commission of 
5 %5 and his other expenses amounted to $2.50. Find 
the net proceeds of the sale. 

25. Find the entire cost of 1020 bu. of wheat at $0.92 
a bushel, if the purchasing agent charged a commission of 
2 % and the freight charges amounted to $ 48.50. 

26. A commission merchant sold 650 doz. eggs at $ 0.32 
a dozen. After deducting a commission of 4 % and other 
expenses amounting to $ 1.75, how much should he remit 
to his principal ? 

27. How much money should I send my agent to pay 
for 50 T. of bran at $ 22 a ton, and pay his commission 
amounting to 2^- % ? 

28. An agent sold a consignment of 8 wagons at $ 85 
each. He charged a commission of 15 %, and paid delivery 
charges amounting to $ 12.50. Find the net proceeds. 
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29. A real estate agent sold a tract of 216 A. of land at 
$ 40 an acre. He charged the owner a commission of 2 %, 
and the transfer cost $ 35.50 additional ; how much should 
be paid to the owner ? 

30. My agent purchased oats for me at $ 0.50 a bushel, 
charging a commission of 2 % ; how many bushels did he 
buy a the total cost was $ 510 ? 

Suggestion. Find the commission on the cost of 1 bu. 

31. An administrator is usually paid a commission of 
5 % on all personal property sold, and 2J % on all real 
estate ; what commission should be paid an administrator 
of an estate the personal property of which sold for S 625, 
and the real estate for $ 3020 ? 

32. Find the commission charged on a bill of goods the 

entire cost of which was $ 220, if the rate of commission 

was 10%. 

Suggestion. 10 % ot the cost of goods = commission. 

.'. 110 % of the cost of the goods = the entire cost, or $220. 

33. An agent received $2000 with which to buy flour 
at $ 4.50 a barrel. If he charged a commission of 5 %, 
how many barrels did he buy and what was the surplus ? 

34. A lawyer collected for his client 80 % of a debt of 
$650; if the lawyer charged a commission of 25 %, how 
much should he pay over to his client ? 

35. A dealer in farm implements sent his principal 
$ 578 as the net proceeds of a sale after he had deducted 
his commission of $ 102. What rate of commission was 
charged ? 
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36. I sent my agent $512.50 with which to purchase 
leaf tobacco after deducting his commission of 2^ % ; how 
much commission should he deduct ? 

37. The entire cost of a carload of 100 sheep, including 
the agent's commission and $ 150 freight charges, was 
$1500. The sheep cost $ 12 a head; what rate of com- 
mission was charged ? 

38. A lawyer charged me a commission. of 10 % for col- 
lecting a debt. If he remitted to me $ 585, what commis- 
sion did he charge ? 

39. I paid $ 483 for 500 bu. of wheat purchased through 
an agent at $ 0.92 a bushel. What rate of commission 
did the agent charge ? 

40. The cost of a bill of goods including a commission 
of f I0 and $ 50.70 other expenses was $ 1300 ; find the 
commission charged. 

SIMPLE INTEREST 

218. Interest is money paid for the use of money. 

219. The principal is the money for the use of which 
interest is paid. 

220. The rate of interest is the rate per cent of the prin- 
cipal paid as interest for a certain time, usually a year. 

Bemabk. The rate of interest is understood to mean the rate 
per cent of the principal paid as interest for one year^ unless other- 
wise specified. 

Thus, the interest on $ 200 at 5 % means that 5 % of $200 is one 
year's interest ; but the interest on $ 200 at 2 % per quarter means 
that 2 % of $ 200 is 3 months' interest. 
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221. The amount is the sum of the principal and the 
interest. 

222. Simple interest is interest charged on the principal 
only. 

Each state has established a legal rate of interest for the settle- 
ment of interest accounts when no rate of interest has been agreed 
upon by the parties concerned. Many of the states have also a mazi- 
mum contract rate. 

223. Usury is the amount of interest charged above Tvhat 
is legally allowed ; it is unlawful interest, and there are 
various penalties in the different states for receiving it. 

224. The time for which interest is paid is usually reck- 
oned in years and days when it exceeds a year^ and in days 
only when it is less than a year, the exa^t number of days 
being counted. 

Thus, if a sum of money is on interest from April 1, 1913, to June 20, 
1914, the time is counted as follows : from April 1, 1913, to April 1, 
1914, is 1 yr., and from April 1, 1914, to June 20, 1914, is 80 da., mak- 
ing in all 1 yr. and 80 da. Again, if a sum of money is on interest 
from March 1, 1913, to July 1, 1913, the time is 122 da. 

Eemabk. Settlements of interest accounts are usually made at 
intervals of not more than a year, so that in practice it seldom be- 
comes necessary to reckon interest on a sum of money for a time 
greater than a year. 

225. Interest for a time less than a year is usually 
reckoned on a basis of 360 days to a year ; that is, 12 
months of 30 days each, in which case the interest is called 
common interest. 
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226. Interest for a time less than a year reckoned on a 
basis of 365 days to the year is called exact interest. 

Note. In this book, unless otherwise specified, interest will be reckoned 
on the basis of 30 da. to the mouth ; that is, 1 da. will be considered j^ of 
a year. 

227. The following table shows the number of days from 
any day of one month to the same day of any other month 
in the same year except when Feb. 29 intervenes. 

Table 



From any 
Day of 


To THB Same Day of 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


January . . 


366 


31 


69 


90 


120 


161 


181 


212 


243 


273 


304 


334 


February. . 


334 


366 


28 


69 


89 


120 


160 


181 


212 


242 


273 


303 


March . . . 


306 


337 


366 


31 


61 


92 


122 


163 


184 


214 


246 


276 ^ 


April .... 


276 


306 


334 


366 


30 


61 


91 


122 


163 


183 


214 


244 ' 


May .... 


246 


276 


304 


336 


366 


31 


61 


92 


123 


163 


184 


214 


June. . . . 


214 


246 


273 


304 


334 


366 


30 


61 


92 


122 


163 


183 


July .... 


184 


216 


243 


274 


304 


336 


366 


31 


62 


92 


123 


163 


August . . . 


163 


184 


212 


243 


273 


304 


334 


366 


31 


61 


92 


122 


September . 


122 


163 


181 


212 


242 


273 


303 


334 


366 


30 


61 


91 


October . . 


92 


123 


161 


182 


212 


243 


273 


304 


336 


366 


31 


61 


November . 


61 


92 


120 


151 


181 


212 


242 


273 


304 


334 


366 


30 


December . 


31 


62 


90 


121 


161 


182 


212 


243 


274 


304 


336 


366 



Exercise 70 

State at sight how much is the interest on : 

1. $100 for lyr. at 5%. 

2. $ 100 for 2 yr. at 6%. 

3. $200for Syr. at4^%. 
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4. $200 for 1^ yr. at 6%. 

5. $400 for 6 mo. at 4%. 

6. $600 for 1 yr. 6 mo. at 6%. 

7. $1000 for 9 mo. at 4%. 

8. $200 for 3 mo. at 4^%. 

9. $ 1000 for 2 yr. 3 mo. at 6 %. 

10. $ 100 for 2 yr. at 3 % semiannually* 

11. $ 200 for 1 yr. 6 mo. at 2 % semiannually. 

12. $ 500 for 9 mo. at 1 % quarterly. 

13. $ 600 for 1 yr. 3 mo. at 2% quarterly. 

14. $ 1000 for 1 yr. 9 mo. at 1 % quarterly. 

Methods in Use Explained and Applied 

The General Method 

Illustratiye Example 

Find the interest on $ 360 from Jan. 6, 1913, to Sept. 3, 
1915, at 6%. 

(1) Solviion with the time reckoned in years and days, 

% 360 The time from Jan. 6, 1913, to Jan. 6, 1915 = 2 yr. 

.06 The time from Jan. 6, 1915, to Sept. 3, 1915 = 

$21.60 (25 + 28 + 31 +30 4- 31 + 30 4- 31 + 31 + 3) da., 

2| or 240 da. ; the principal is on interest 2 yr. 240 

43.20 da., or 2| yr. 

14.40 .06 X $360, or $21.60 = the interest for 1 yr. 

$ 57.60 2| X $ 21 .60, or $ 57.60 = the required interest. 



-1 
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(2) SoltUion with the time reckoned in years, morUhSy and days. 

$360 yr. mo. da. 

M 1915 9 3 

$21.60 1913 1 6 

2Ui 2 7 27 = 2 yr. 237 da., or 2||^ yr. 

43.20 .06 X $360, or $21.60 = the interest for 1 yr. 

14.22 2m X $ 21.60, or $ 57.42 = the required interest. 
$57.42 

The Six Per Cent Method 

228. (1) $ 0.06 = the interest on $ 1 for 1 yr. (12 mo.) 
at 6%. 

(2) $ 0.00^ = the interest on $ 1 for 1 mo. (30 da.) at 6 % . 

(3) $ 0.000^ = the interest on $ 1 for 1 da. at 6 %. 

Observe that in (1), (2), and (3) the principal is $ 1, and the rate 
is 6 % ; that in (2) ^ of the number of months is the number of cents 
in the interest ; that in (3) ^ of the number of days is the number 
of mills in the interest. Therefore : 

229. To find the interest on $i at 6%, reckon $o.06 for 
each year in the time ; $o.o(^ for each month in the time ; 
$o.ooog for each day in the time. 

lUustratiye Example 

Find the interest on $ 360 from Jan. 6, 1913, to Sept. 3, 
1915, at 6%. 

(1) Solution with the time reckoned in years and days. 
The time from Jan. 6, 1913, to Sept. 3, 1915, is 2 yr. 240 da. 
% 0.12 = the interest on $ 1 for 2 yr. at 6 %. 

0.04 = the interest on $ 1 for 240 da. at 6 %. 
$0.16 = the interest on $ 1 for 2 yr. 240 da, at 6 %. 
360 



$ 57.60 := the required interest. 
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(2) Solution with the time reckoned in years, months, and days, 
jr. mo. da. 

1915 9 3 

1913 1 6 

2 7 27 = the required time. 

$0.12 = the interest on $ 1 for 2 yr.-at 6 %. 
$ 0.035 = the interest on $ 1 for 7 mo. at 6 % • 
$0.0045 = the interest on $ 1 for 27 da. at 6 %. 
$0.1595 = the interest on $ 1 for the required time at 6%- 
360 
95700 
4785 



$ 57.42 = the required interest. 

. To find the interest at: . 

2 %, take ^ of the interest at 6 %. 

3%, take J of the interest at 6 %. 

4%, take 1^ of the interest at 6% (subtract ^ of the in- 
terest at 6%). 

4^%, take f of the interest at 6% (subtract J of the 
interest at 6%). 

5 %, take 1^ of the interest at 6 % (subtract ^ of the in- 
terest at 6%). 

7 %, take ^ of the interest at 6 % (add ^ of the interest 
at 6%).' 

7^%, take f of the interest at 6 % (add J of the interest 

at 6%). 

The 6o-Day Method 

231. (1) .06 of the principal = the interest for 1 yr. 
(360 da.) at 6%. 

(2) .01 of the principal = the interest for 60 da. at 6 %. 

(3) .001 of the principal = the interest for 6 da. at 6 %. 
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From (2) and (3) we have the following : 

232. To find the interest on any principal at 6%, reckon 

.01 of the principal as the interest for each eo da. in the time ; 

and .001 of the principal as the interest for each 6 da. in the 

time. 

Illustratiye Example 

Find the interest on $ 360 from Jan. 6, 1913, to Sept. 3, 

1915, at 6 %. 

(1) Solution with the time reckoned in years and days. 

The time from Jan. 6, 1913, to Sept. 3, 1915, is 2 yr. 240 da. 

$3.60 = the interest for 60 da. at 6 %. 

16 
2160 
360 



$57.60 = the interest for 2 yr. 240 da. (16 X 60 da.). 
(2) Solution with tJie time reckoned in years, months, and days. 



yr. 


mo. 


da. 


1915 


9 


3 


1913 


1 


6 



2 7 27 = the required time. 

$3.60 = the interest for 60 da. at 6 %. 
15 



1800 
360 



$54.00 = the interest for 2 yr. 6 mo. (15 x 60 da.). 

1.80 = the interest for 1 mo. (^ of 60 da.). 

1.44 = the interest for 24 da. (4 x 6 da.). 

0.18 = the interest for 3 da. (^ of 6 da.). 
$ 57.42 = the interest for 2 yr. 7 mo. 27 da. at 6 %. 

Eemark. Observe that by each of the three methods explained 
the interest is $ 57.60, when the time is counted in years and days ; 
and $ 57.42 when it is counted in years, months, and days. 
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Method of Exact Interest 

233. Exact interest is used by the United States Gov- 
ernment, by some state governments, and by many trust 
companies. 

234. As exact interest is based on a reckoning of 365 da. to 
a year, neither the six per cent method nor the 60-day method 
can be employed in finding the exact interest, as they are based on 
a reckoning of 360 da to a year. 

lUustratiye Example 

Find the interest on $240 from June 1 to Dec. 3 of 

the same year, at 6 %. 

Explanation : 

The time from June 1 to Dec. 3, 

= (29 + 31 + 31 +30 + 31 +30 + 3) da. = 185 da., or ^yr. 

$240 
.06 



% 14.40 = the interest for 1 yr. 

37 

10080 
4320 



73) % 532.800 ($ 7.298+ = the interest for 185 da 

That is, $ 7.30 = the interest, correct to the nearest $ 0.01. 

Exercise 71 

Note. Teachers who desire to do so may use only one method of 
reckoning common interest throughout this exercise. They should employ 
the method in use in their state and count time in accordance with the 
practice prevailing therein. In this book the time is reckoned in years 
and days unless otherwise specified. 
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Find by the general method the interest on : 

1. $ 378 from May 1 to Dec. 31, at 4%. 

2. $200 from Feb. 1, 1913, to June 20, 1915, at 6%. 

3. $ 1000 from Sept. 1, 1913, to Dec. 1, 1914, at 4J%. 

4. $ 60.25 from July 15, 1913, to Jan. 5, 1916, at 5^% . 

5. $230 from Apr. 1, 1913, to Mar. 1, 1914, at 4|%. 

6. $278 from July 8, 1913, to Oct. 6, 1914, at 3% 
semiannually. 

Suggestion. The time is 2 half years, 90 da., or 2^ semiannual 
periods. 

7. $ 500 from July 15, 1913, to Aug. 20, 1914, at 
2|^% semiannually. 

8. $200 from May 1 to Dec. 18, at 1^% per quarter. 

9. $ 285 from June 1, 1913, to Dec. 31, 1913, at 4| %. 

10. $ 1000 from June 1, 1913, to Sept. 15, 1914, at 
2^% semiannually. 

Find by the six per cent method the interest on : 

11. $ 450 from Mar. 15 to Dec. 31, at 6 %. 

12. $ 1000 from Mar. 1, 1913, to Oct. 16, 1914, at 6 %. 

13. $ 1250 from July 1 to Dec. 31, at 4^%. 

14. $ 2000 from Feb. 15, 1913, to Apr. 1, 1915, at 4^%. 

15. $ 25 from May 1 to Dec. 15, at 4^%. 

16. $600 from May 1, 1913, to Oct. 31, 1914, at 5%. 

17. $275 from Apr. 1, 1913, to July 1, 1914, at 4^%. 

18. $ 480 from Jan. 15, 1916, to Dec. 1, 1916, at.4J%. 
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Find by 60^aj method the interest and amount of : 

19. 1 350 for 60 da. at 6 %. 

20. $ 480 for 120 da. at 6 %. 

21. $85.60for 90da. at 6%. 

22. SlOOOfor 6da. at6%. 

23. $250 for 12 da. at 6%. 

24. $680 for 30 da. at 6%. 

25. $478for90da. at 6%. 

26. $340 for 66 da. at 6%. 

27. $ 350 for 300 da. at 6 %. 

28. $278 for 240 da. at 4%. 

29. $39.60for 300da. at4^%. 

30. $ 82.94 for 126 da, at 3 %. 

31. $ 100 for 200 da. at 4%. 

32. $98 from Oct. 1, 1913, to May 24, 1914, at 6%. 

33. $ 207.85 from Dec. 12, 1914, to Sept. 5, 1915, at 



Find the exact interest on : 

34. $300 for 73 da. at 6%. 

35. $300 for 150 da. at 6%. 

36. $375 from June 1 to Dec. 20, at 5%. 

37. $850 from May 1 to Dec. 31, at 4^%. 

38. $85 from June 1, 1913, to July 15, 1914, at 4| %. 



wm 
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Indirect Problems In Simple Interest 

Finding the Principal 

Illustrative Example 

I. What principal will amount to $595.20 in 2 jn:. 

200 da. at4%? 

Explanation : 

$0.04 = the int. on $1 for 1 yr. 
aj.rvrvA 2 yr. 200 da., or 2^ yr. = the time. 

* ••• 2| X $0.04, or $0.10| = the interest 

^q^qI on $1 for the time. 

. ' * And $ l.lOf = the amount of $ 1 for the 

$1.10#)$ 595.20 *^°^fV^,.^^ 

^ j..xv|p; ^ u^^. yj ^ g^g^^ ^ ^^^ ^^^. ^^ amount. 

$9.92)$5356.80(5 40 -^ $f f 0-. $1.1^ 

^ ^ ber of dollars m the principal, 

.-. $540 = the principal. 

Exercise 72 

1. What principal will produce $ 24 interest in 2 yr. 
at 6%? 

2. What principal will produce $6 interest in 6 mo. 
at4%? 

3. What principal will produce $25 interest in 1 yr. 
3 mo. at 4 % ? 

4. What principal will amount to $ 336 in 3 yr. at 4 % ? 

5. What principal will amount to $ 132 in 2 yr. 6 mo. 
at4%? 

6. What principal will earn $ 13.50 interest from 
Mar. 15 to Dec. 10, at 4%? 
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7. What principal will earn $ 15 interest from Apr. 1, 
1913, to July 30, 1914, at 5 % ? 

8. What principal will amount to $ 300 from June 1, 
1912, to Dec. 31, 1913, at 6% ? 

9. What principal will amount to $ 1000 from May 1 
to Dec. 2, at 6 % exact interest ? 

236. The present worth of a debt due at some future 
time is such a sum as placed at interest will amount to 
the debt when due. The true discount is the difference 
between the debt and the present worth. 

236. To find the present worth of a debt is to find the 
principal. 

Thus, the illustrative example on page 197 might be stated thus : 
Find the present worth of $595.20 due 2 yr. 200 da. hence at 4 %. 
The debt would then be $595.20, the present worth $540, and the 
true discount $595.20 - $540, or $55.20. 

Finding the Rate 
Illustrative Example 
At what rate will $ 300 earn $ 24 in 2 yr. 60 da. ? 

Explanation : 
.01 of $300, or $ 3 =the interest for lyr. at 1%. 
$300 2yr. 60da.,or2^yr.=the time. 

.01 .•.2|x$3, or $6.50=the interest for the time 

$aOO atl%. 

2J $24=the given interest. 

$ 6.50)$ 24.00(3.692+ 24 -- 6.50=3.692+. 

.-. 3.69%= the required rate, correct 
to the nearest .01 %. 
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Exercise 73 

At what rate will : 

1. $ 320 earn $ 17.28 in 1 yr. 72 da. ? 

2. $ 1000 earn $ 138 in 2 yr. 315 da. ? 

3. $ 456 earn $ 4.56 from Aug. 1 to Oct. 11 ? 

4. $ 100 amount to $ 104.60 from July 20, 1913, to 
Sept. 12, 1914 ? 

Suggestion. $104.60 — $100, or $4.60 = the interest. 

5. $ 425 amount to $ 446.25 from Jan. 1, 1914, to Apr. 
1,1915? 

6. $ 400 amount to $ 416.80 from Feb. 8 to Dec. 22 ? 

7. $ 500 amount to $ 508 at exact interest from Oct. 1 
to Feb. 24 ? 

8. Any sum double itself in 20 jr. ? 

Suggestion. 100% of principal = the interest. 

20 % of principal = the interest for 20 yr. at 1 %. 

9. Any sum double itself in 15 yr. ? 

Finding the Time 
Illustrative Example 
In what time will $400 amount to $438.40 at 4%? 
Explanation : 
.04 of $400, or $ 16 = interest for 1 yr. 
$400 $438 40 $438.40- $400, or $38.40= the entire 

.04 400'.00 interest. 

$16.00) $38,400(2.4 •*' ^^'^^ ^ ^^' ''^ ^'^ = *^® ^^^^®^ ^^ y®^«- 
^ '^ .4 yr. =.4 of 360 da., or 144 da. 

.-. 2 yr. 144 da. = the required time. 
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Exercise 74 
In what time will : 

1. $ 500 earn $ 72 interest at 4^ % ? 

2. $ 1000 earn $ 138 interest at ^% ? 

3. $ 200 amount to $ 208 at 4 % ? 

4. $ 425 amount to $ 446.25 at 4 % ? 

5. $ 250 amount to $ 300 at 6 % ? 

6. $ 200 amount to $ 300 at 4^% ? 

7. On what date will $200 have amounted to 
S 208.10, if loaned Jan. 1 at 6 % ? 

8. On what date will $ 200 have amounted to $ 203.50, 
if loaned Mar. 1 at 4| % ? 

9. In what time will any sum double itself at 4 % ? 

Suggestion. 100 % of the principal = the interest. 

4:^0 oi the principal = the interest for 1 yr. at 4%. 

10. In what time will any sum double itself at 5 % ? 

11. In what time will any sum earn ^ of itself at 4 J % ? 

COMPOUND INTEREST 

237. If interest is added to the principal at the end of 
each period as it becomes due, to form a new principal for 
the next period, the entire interest, that is, the difference 
between the final amount and the original principal, is the 
compound interest of the original principal. 

238. The compound amount is the final amount when 
compound interest is reckoned. 
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Table of Compound Interest 



Amount op ^1 for 


Each op 20 Periods at Rates from }% to 6% 


Periods 


} Pbr Cent 


1 Per Cent 


li Per Cent 


li Per Cent 


2 Per Cent 


1 


1.00750000 


1.01000000 


1.01250000 


1.015000 


1.020000 


2 


1.01505625 


1.02010000 


1.02515625 


1.030225 


1.040400 


3 


1.02266917 


1.03030100 


1.03797070 


1.045678 


1.061208 


4 


1.03033919 


1.04060401 


1.05094533 


1.061364 


1.082432 


6 


1.03806673 


1.05101005 


1.06408215 


1.077284 


1.104081 


6 


1.04585223 


1.06152015 


1.07738318 


1.093443 


1.126162 


7 


1.05369612 


1.07213535 


1.09085047 


1.109845 


1.148686 


8 


1.06159884 


1.08285670 


1.10448610 


1.126493 


1.171660 


9 


1.06956083 


1.09368527 


1.11829217 


1.143390 


1.195093 


10 


1.07758254 


1.10462212 


1.13227082 


1.160541 


1.218994 


11 


1.08566441 


1.11566834 


1.14642421 


1.177949 


1.243374 


12 


1.09380689 


1.12682503 


1.16075451 


1.195618 


1.268242 


13 


1.10301044 


1.13809328 


1.175.6389 


1.213552 


1.293607 


14 


1.11027552 


1.14947421 


1.18995469 


1.231756 


1.319479 


16 


1.11860259 


1.16096895 


1.20482913 


1.250232 


1.345868 


16 


1.12699211 


1.17257864 


1.21988949 


1.268985 


1.372786 


17 


1.13544455 


1.18430443 


1.23513811 


1.288020 


1.400241 


18 


1.14396038 


1.19614747 


1.25047734 


1.307341 


1.428246 


19 


1.15254009 


1.20810895 


1.26610830 


1.326951 


1.456811 


20 


1.16118414 


1.22019003 


1.28193466 


1.346855 


1.485947 





Table of Compound Inteiest— Continued 




Periods 


2J Per 


3 Per 


31 Per 


4 Per 


6 Per 


6 Per 


Cent 


Cent 


Cent 


Cent 


Cent 


Cent 


1 


1.025000 


1.030000 


1.035000 


1.040000 


1.050000 


1.060000 


2 


1.050625 


1.060900 


1.071225 


1.081600 


1.102500 


1.123600 


3 


1.076891 


1.092727 


1.108718 


1.124864 


1.157625 


1.191016 


4 


1.103813 


1.125509 


1.147523 


1.169859 


1.215506 


1.262477 


6 


1.131408 


1.159274 


1.187686 


1.216653 


1.276282 


1.338226 


6 


1.159693 


1.194052 


1.229255 


1.266319 


1.340096 


1.418519 


7 


1.1886 S6 


1.229874 


1.272279 


1.315932 


1.407100 


1.503630 


8 


1.218403 


1.266770 


1.316809 


1.368569 


1.477455 


1.593848 


9 


1.248863 


1.304773 


1.362897 


1.423312 


1.551328 


1.689479 


10 


1.280085 


1.343916 


1.410599 


1.480244 


1.628895 


1.790848 


11 


1.312087 


1.384234 


1.459970 


1.539454 


1.710339 


1.898299 


12 


1.344889 


1.425761 


1.511069 


1.601032 


1.795856 


2.012197 


13 


1.378511 


1.4685^4 


1.563956 


1.665074 


1.885649 


2.132928 


14 


1.412774 


1.512590 


1.618695 


1.731676 


1.979932 


2.260904 


16 


1.448298 


1.557967 


1.675349 


1.800944 


2.078928 


2.396558 


16 


1.484506 


1.604706 


1.733986 


1.872981 


2.182875 


2.540352 


17 


1.521618 


1.652848 


1.794676 


1.947901 


2.292018 


2.692773 


18 


1.559659 


1.702433 


1.857489 


2.025817 


2.406619 


2.854339 


19 


1.598650 


1.753506 


1.922501 


2.106849 


2.526950 


3.025600 


80 


1.638616 


1.806111 


1.989789 


2.191123 


2.653298 


3.207136 
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Exercise 76 

[In solving the examples of this exercise use table, page 201.] 

1. Find the compound amount and the compound in- 
terest of $ 600 for 4 yr. at 3 %. 

Suggestion. $ 1.125509 =5 the compound amount of $ 1 for 4 yr. 

at 3%. 

2. Find the compound amount and the compound in- 
terest of $500 for 2 yr. 6 mo. at 6%, interest payable 
semiannually. 

Suggestion. 2 yr. 6 mo. = 5 semiannual periods. The semi- 
annual rate = 3 %. Find by the table the compound amount of $1 
for 5 periods at 3%. 

3. Find the compound amount and the compound in- 
terest of $ 500 for 2 yr. at 5 %, interest payable quarterly. 

Suggestion. 2 yr. =8 quarterly periods. The quarterly rate is 

Find the compound amount and the compound in- 
terest of: 

4. $400for3yr. at 6%. 

5. $300for 4yr at 4^ %. 

6. $250 for 5 yr. at 3^%. 

7. $3000for 6yr. at 2^%. 

8. $ 2000 for 3 yr. 6 mo. at 5 %, payable semiannually. 

9. $ 750 for 2 yr. 6 mo. at 5 %, payable semiannually. 
10. $2000 for 2 yr. 3 mo. at 8%, payable quarterly. 
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TAXES 

240. A tax is money paid by the people for the expenses 
of the government. 

241. Local taxes are those paid to counties, townships, 
cities, or towns, such as school taxes or road taxes. 

242. State taxes are paid to a state for its expenses; 
but some states divide a part of the state taxes among the 
counties, townships, cities, and towns. 

243. National taxes are paid to the Treasurer of the 
United States at Washington to maintain the army and 
navy, and to pay pensions and other expenses of the 
national government. 

244. A poll tax (head tax) is a low tax collected in some 
states from every male citizen over twenty-one years of age. 

246. An assessor is an officer who assesses, that is, 
places a value upon property for taxation. This assess- 
ment, or tax value, is often less than the real value of the 
property. 

246. A tax rate is usually a certain number of mills on 
each dollar of the assessed value of property. 

247. A tax rate is sometimes expressed as a certain per cent of 
the assessed value of property, or as a certain amount on each $ 100 
of its assessed valuation. 

248. Most local and state taxes are paid by the owners of property 
at a rate or percentage on the value of their property. The tax rate 
is so fixed by the state or local officers as to raise the amount of 
money needed by the state or local governments. 
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249. National taxes are of two classes, tariff or duties, 
which are laid upon articles imported from other countries; 
and internal revenue taxes, which are levied upon a few 
things made in this country, usually upon alcoholic liquors 
and tobacco. 

260. Duties on imports and internal revenue taxes are indirect 
taxes, because the importer or manufacturer who pays them adds 
that to the cost of the article imported or made, so that the people 
who buy and use these articles pay these taxes indirectly, 

261. Direct taxes are taxes which cannot be shifted upon some- 
body else. Local taxes and state taxes are almost always direct taxes. 

262. Duties are of two kinds : specific duties, which are 
those paid on the quantity of the imports ; and ad valorem 
duties, which are those paid on the value of the imports. 

263. Some goods are imported free of duty, some are subject to 
specific duty only, some to ad valorem duty only, and some to both 
kinds of duty. 

Illustrative Example 

In a town whose property is assessed at $ 350,000 and 
in which there are 420 persons who pay a poll tax of 
$1.50 each, $1855 is to be raised by taxation. What 
rate of taxation must be levied, and what tax must George 
Fox pay on property assessed at $ 7500 ? 

Explanation : 

420 X $1.50, or $630 = the poll tax. 
$1855 - $630, or $1225 = the property tax. 
$1225 ^ $ 350,000, or $0.0035 = the tax on $1. 
.-. 3.5 mills = the tax rate. 
7500 X $0.0035, or $26.25 = George Fox's property tax. 
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Exercise 76 

Find the tax on property the tax rate and valuation 
of which are as follows : 



Valuation 

I. $1000 
3. $2700 
5. $2250 
7. $1400 
9. $8500 



Tax rate 

2 mills 

5 mills 

8 mills 

12 mills 

12^ mills 



Valuation 

2. $5000 
4. $7500 
6. $8750 
8. $7000 
ID. $10,000 



Tax rate 

3 mills 

7 mills 

4^ mills 

81 mills 

1^ mills 



In the following find the tax rate expressed in mills on 



each dollar of valuation : 



Valuation 

$1000 
$2000 
$1500 
17. $2400 
19, $25,000 



II 
13 
15 



Tax 

$1 

$8 

$7.50 
$14.40 
$40 



Valuation 

12. $10,000 
14. $2500 
16. $1400 
18. $2200 
20. $5000 



Tax 

$60 

$40 

$12.60 

$17.60 

$7.50 



Find the duty on the following 

Imports 

21. $600 worth of cut glassware 

22. 300 cu. ft. of marble 

23. $ 250 worth of sponges 

24. 4 T. (2240 lb.) maple sugar 

25. 1200 bu. oats 

26. A $ 5000 painting 



Duty 

60 % ad valorem 
65^ per cubic foot 
20 % ad valorem 
4^ per pound 
15^ per bushel 
15 % ad valorem 
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27. Find the duty on 420 lb. of drugs valued at $ 1.20 
per pound, on which there is a duty of IJ^ per pound and 
10 % ad valorem. 

28. Find the duty on 420 yd. of carpet, f yd. wide and 
valued at $ 1.20 per yard, on which there is a duty of 
10^ per square foot and 40 % ad valorem. 

29. Find a farmer's total taxes for a year on 75 A. of 
land assessed at $ 20 per acre, if the rate of county tax 
levied is 2^ mills, the rate of school tax 7^ mills, and the 
rate of road tax 5 mills. 

30. The assessed valuation of the property of a certain 
town is $ 480,000. If the school tax amounting to $ 2160 
is to be raised, what must be the rate of taxation ? 

31. The assessed valuation of the property of a certain 
town is $420,000, upon which a tax of $3150 is to be 
raised ; what must be the rate of taxation, and how much 
tax must B. F. Hess pay on property assessed at $ 7500?- 

32. When the tax rate is 12 mills, and a man pays a 
tax of $ 37.50 including $ 1.50 poll tax, what is the assessed 
value of his property ? 

33. A tax of $17,700 is to be raised in a county whose 
property is assessed at $ 3,650,000 and 850 polls. If the 
polls are assessed at $ 1.50 each, what must be the rate of 
taxation ? 

34. A tax collector paid over to the school authorities of 
a certain township $ 7095.20 school tax, after he had taken 
out his commission of 2 % for collecting ; what amount of 
tax did he collect, and what was his commission ? 
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35- Find the duty on an importation of goods from 
Paris, dutiable value 1850 francs, at 60 % ad valorem. 

Note. All values of imported merchandise are reduced to U. S. money 
on the basis of the exact money equivalents given in the table under Section 
194, before the duty is reckoned. Amounts less than 50 f ai*e rejected, and 
those equal to or greater than 50^ are considered one dollar in the total 
sum upon which duty is charged. 

36. Find the duty on a shipment of German toys, duti- 
able value 18,750 marks, at 55 % ad valorem. 

37. Find the duty on 6 cwt. 3 qr. 20 lb. of wool, whose 
dutiable value is 30 cents per pound, and on which is 
charged a specific duty of 27^^ per pound and 40% ad 
valorem. 

Note. See table, page 361. 

PROPERTY INSURANCE 

264. Property insurance is a contract by which, for a 
consideration, one party agrees to indemnify another in 
case of loss. 

266. Insuring property is called taking a risk. The 
party taking the risk, which is usually a company, is called 
the insurer, or underwriter, and the party whose property 
is insured is called the insured. Risks are usually taken 
for periods of one, two, three, four, or five years, or for an 
unlimited number of years, in which case the risk is called 
a perpetual risk. 

266. The written contract between the insured and the 
insurance company is called the policy. The amount of 
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indemnity named in the policy is called the face of the policy. 
The amount charged for insuring property is called the 
premium. 

257. The annual rate of premium is the number of cents 
charged for insuring property to the amount of one hun- 
dred dollars for one year. 

268. Insurance rates are sometimes expressed in per cent, or as 
so much per $1000 of insurance. Rates for 2 yr., 3 yr., 4 yr., and 
5 yr. are respectively If, 2-^, 3 J, and 4 times the annual rate. 

259. Short rates are rates for less than a period, and are usually 
expressed as certain per cents of the periodic rates. Short rates on 
perpetual risks are usually 10 per cent of the premium paid on such 
risks. 

260. A policy may be cancelled at any time at the request of the 
insured, in which case the company retains the customary short rate 
for the time the policy has been in force. 

261. Property insurance is of various kinds, such as fire insurance, 
which is insurance against loss by fire ; marine insurance, which is 
insurance against loss of property at sea ; haU insurance, which is in- 
surance against loss of property by hail. 

Exercise 77 

1. A bam was insured for $ 2800 at 40)^ per $ 100 for 
1 year ; find the premium. 

2. A house was insured for $ 2400 at 20^ per $ 100 for 
1 year ; find the premium. 

3. A house was insured for $2200 for 3 years, the rate 
for 3 years being 2^ times the annual rate; what was the 
premium, if the annual rate was 12^.^ per $100 ? 
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4. A house was insured for $ 3200 for 4 years, the rate 
for 4 years being S^ times the annual rate ; what was the 
premium if the annual rate was 16^ per $ 100 ? 

5. A company that charges 75 ^ per $ 1000 for insuring 
brick houses should charge how much for insuring for a 
period of 5 years a brick house valued at $ 5000, the rate 
for 5 years being 4 times the annual rate ? 

6. A man had his library insured for each of 5 years 
at 40/ per $ 100 per year; how much would he have saved 
had he had it insured at first for a period of 5 years, the 
insured value being $ 2000 and the rate for 5 years being 
4 times the annual rate ? 

7. A man had a quantity of wheat insured for $ 1000 
for 1 year, but at the end of 60 days he sold the wheat 
and cancelled the policy ; how much should the company 
return, if the annual premium charged was 85/ per $ 100 
and the company retains as the short rate for 60 days 
30% of the annual premium? 

8. A company that is charging 16 / per $ 100 insurance 
for 1 year is charging what rate per cent ? What rate per 
$ 1000 is it charging ? 

9. If a building is insured for $ 4500 and the annual 
premium is $ 18, find the annual rate per $ 100. 

10. A church is insured for $ 10,000 on the perpetual 
plan at $4 per $ 100 ; what premium was paid and how 
much would the insurance company retain if the policy 
should be cancelled, in which case the company would re- 
tain 10% of the premium paid? 
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LIFE INSURANCE 

262. Life insurance is a contract whereby a life insurance 
company agrees to pay, in consideration of a certain pay- 
ment or payments, a sum of money to a certain party 
called the beneficiary. 

The beneficiary may be the insured, his estate, or any other party 
named in the policy. 

. Life insurance policies are payable at the death of the insured or 
at the expiration of a certain period. 

263. There are three general kinds of life insurance 
policies issued, and several modifications of each ; namely, 
Ordinary Life, Limited Payment Lifey and Endowment. 

264. Ordinary life policies provide for the payment of the in- 
surance at the death of the insured, and require premiums to be paid 
during the entire life. 

266. Limited payment policies provide for the payment of the 
insurance at the death of the insured or for the cancelling of the 
policy at the end of the insurance period in accordance with a plan 
or plans provided for in the policy, on condition that the insured 
outlives the insurance period. 

266. Endowment policies provide for the payment of the in- 
surance at the end of a stated period, should the insured live so 
long ; or for the payment thereof at the death of the insured, if it 
happens within the endowment period. As in the " Limited Life," 
the premiums cease at the end of a stipulated period, usually in 10, 
15, 20, 2&, or 30 years. 

267. Life insurance premiums are given in dollars and cents per 
$ 1000 insurance for one year, and are uniform throughout the in- 
surance period. 

The age of the insured is his age at his nearest birthday. 
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268. The following table shows the annual premiums 
charged by a leading company for $ 1000 insurance by the 
three plans in general use. 







Limited Patment Life 


Endowkbitt 


AOB 


Obdinaiit 
Life 














10- 
Payment 


15- 
Payment 


20- 
Payment 


20- 
Year 

48.46 


25- 
Year 


30- 
Year 


21 


18.76 


46.98 


34.73 


28.73 


38.03 


31.36 


22 


19.18 


47.69 


36.26 


29.18 


48.64 


38.14 


31.48 


23 


19.61 


48.43 


36.82 


29.65 


48.64 


38.26 


31.62 


24 


20.07 


49.19 


36.39 


30.13 


48.75 


38.37 


31.76 


25 


20.66 


49.97 


36.98 


30.63 


48.86 


38.50 


31.92 


26 


21.05 


60.78 


37.60 


31.16 


48.98 


38.65 


32.09 


27 


21.67 


51.62 


38.23 


31.69 


49.12 


38.80 


32.27 


28 


22.12 


62.49 


38.89 


32.26 


49,26 


38.96 


32.4.S 


29 


22.70 


63.39 


39.67 


32.83 


49.41 


39.16 


32.70 


30 


23.31 


64.31 


40.28 


33.44 


49.57 


39.34 


32.94 


35 


26.88 


69.46 


44.23 


36.86 


60.64 


40.64 


34.66 


40 


31.66 


65.58 


49.03 


41.10 


62.33 


42.76 


37.18 


45 


37.82 


72.94 


54.99 


46.67 


66.16 


46.25 


41.45 


SO 


46.36 


81.96 


62.62 


63.86 


69.87 


62.02 


48.28 



Exercise 78 

[In answering questions in this exercise refer to table, Sec. 268.] 

Find the annual premium on a $ 1000 policy, when the 
age of the insured and the kind of policy are as follows : 

Age of Insured Kind of Policy 

1. 21 10-Payment Life 

2. 28 20- Year Endowment 

3. 30 Ordinary Life 
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Age of Insured Kind of Policy 

4. 42 15-Payment Life 

5. 28 25- Year Endowment 

6. 25 Ordinary Life 

7. 32 20-Payment Life 

8. 25 30-Payment Life 

9. 22 30-Year Endowment 

10. Find the annual premium on a $2000 ordinary 
life policy taken out when the insured was 32 years old. 

11. Find the annual premium on a $5000 twenty-year 
endowment policy taken out when the insured was 29 
years old. 

12. Find the annual premium that a man must pay on 
a twenty-year endowment policy for $5000- taken out 
Dec. 1, 1912, if the insured was born July 15, 1881. 

REVIEW 
Exercise 79 

1. When spices are bought at $1.20 per pound and 
sold at 15^ per ounce, what is the gain per cent? 

2. A retailer buys oilcloth at 75 ^ per square yard, sub- 
ject to a discount of 16 1% and 4 %, and sells it at 80^ 
per square yard ; find his gain per cent. 

3. An agent charged $12.40 for selling a consignment 
of poultry at a commission of 4 % ; how much should he 
return to the consignor after taking out his commission 
and paying storage amounting to $ 4.80 ? 
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4. A dealer marks goods at 50^ per yard, but he 
throws off 10% and still makes a profit of 50% ; find the 
cost of the goods per yard. 

5. A tradesman's prices are 25% above cost; if he 
allows a discount of $ 2 on a bill of $20, find his per cent 
of profit. 

6. A dealer marked an article at 12 ^, which was 50 % 
more than the cost; if he sold it at a discount of 2^, 
what was his gain per cent ? 

7. When an article is bought at a discount of 25% 
from the marked price and sold at the marked price, 
what is the gain per cent ? 

8. A chafing dish was marked at $ 5, which was an 
advance of 56|-% of the cost. If it was sold for $3.60, 
find gain or loss per cent. 

9. What inheritance tax must be paid in Michigan on 
$ 7500 which a man left to his wife and children, on which 
legacy there is a tax of 1 % ; and on $2000 left to a char- 
itable institution, on which legacy there is a tax of 5 % ? 

10. When shoes marked at $ 3.50 per pair are bought 
at a discount of 20 % and sold at the marked price, what 
is the gain per cent ? 

11. When 40^ interest is charged per month for the 
use of $ 100, what is the annual rate ? 

12. A bushel of clover seed (60 lb.) costing $9 was 
found to be 25 % weed seed ; what price was really paid 
per bushel for the pure clover seed ? 
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13. If the weight of a dressed turkey is 75 % of its live 
weight, which is the more profitable to the farmer, to sell 
a 16-lb. turkey, live weight, at 16 ^ per pound, or at 25 i 
per pound dressed ? 

14. What rate per cent of tax is levied when $ 1.40 is 
levied to the $100? 

15. If a piece of cloth 6 yd. long and 54 in. wide 
shrunk 16|^% in length and in width on being sponged, 
how many square yards did the piece then contain ? 

16. Find the duty on a painting whose dutiable value 
is 60,000 lire, at 15 % ad valorem. 

17. What must the marked price of shirts be apiece 
that cost % 7.20 per dozen, 90 that a dealer may allow a 
discount of 25 % and still make a profit of 25 % ? 

18. A piece of gold jewelry that is 18 carats fine is 
what per cent pure gold? 

19. What per cent does a dealer gain on nails that he 
buys at $3.20 per keg (100 lb.) and retails at 5^ per 
pound, if they lose 2 lb. in the retailing ? 

20. Find the exact interest on $ 250 from June 1 to 
December 15 at 4.5 %. 

21. How much will a man pay in premiums who takes 
out at the age of 28 yr. a 20-year endowment policy for 
$5000, provided that he lives out the endowment period? 
(See table, page 211.) 

22. A farmer calls his four cows Red, Spot, Bess, and 
Beauty. Red gives 22 lb. of milk daily which tests 4.2 % ; 
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Spot gives 24 lb. of milk daily which tests 4.1 % ; Bess 
gives 28 lb. of milk daily which tests 3.5 % ; Beauty gives 
30 lb. of milk daily which tests 3.0 %. With butter fat 
selling at 36 ^ per pound, what is the income from each 
cow during the month of June? Which is the most 
profitable cow for the farmer to keep, provided that he 
feeds them equal amounts ? 

23. A barrel of 42 gal. of vinegar was bought for 
$4.20 ; what must it be retailed for per gallon to gain 
20%? 

24. What is the simple interest on $ 200 from June 1, 
1912, to Oct. 15, 1913, at 4.5 % ? 

25. When buttons are bought at 60^ per gross and sold 
at 10^ per dozen, what is the gain per cent? 

26. What per cent does a merchant gain who buys coal 
at $ 6 per ton of 2240 lb. and retails it at $ 7.50 per ton 
of 2000 lb.? 

27. A man borrowed $50 from a loan company in 
Pennsylvania March 1, and paid back $ 55 August 1 ; how 
much of this interest was usury ? (See table, page 256.) 

28. When goods are bought at a discount of 20 % and 
10 % from the marked price and sold at 8 % from the 
marked price, what is the gain per cent ? 

29. I invest and sell at a loss of 37^ % ; I invest the 
proceeds and sell at a gain of 80 % ; did I gain or lose, and 
what per cent ? 
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30. If a mail clerk in distributing 10,000 pieces of mail 
matter makes 7 errors, what is the per cent of error, cor- 
rect to the nearest .01 % ? 

31. How much fire tax should be paid on an insurance 
of $ 3250, when the rate is 20^ per $ 100 of insurance? 

32. The assessed valuation, in a recent year, of the tax- 
able property of Denver, Col., was $ 132,909,000, which was 
50 %* of its actual value. The tax rate levied for the year 
was $ 3.50 per $ 100 of assessed value. What amount of 
tax was levied, and what was the actual value of the tax- 
able property ? 

33. Find the commission charged on a bill of goods the 
entire cost of which was $ 230, if the rate of commission 
was 10 % and freight charges amounted to $ 10. 

34. A dealer gained 33^ % when he sold bananas at 
20 ^ per dozen ; what per cent did he gain on those that 
he sold at 2 ^ each ? 

35. After deducting a commission of f % and $25.80 
for other expenses, an agent sent his principal $ 4500 as 
the net proceeds of a sale ; find the commission charged. 

36. When the duty on goods of a certain kind is 10 ^ per 
square foot and 40 % ad valorem, find the duty on a piece 
of these goods 6 yd. long and 4 yd. wide and valued at 
$120. 

37. A laborer saved $ 152.50 in three years ; his savings 
the second year were 25 % more than those of the first, 
and those of the third, 25 % more than those of the second; 
how much did he save each year ? 
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269. A corporation is a body doing business as a single 
person under a general law or a special charter. 

270. The capital of a corporation is called stock. The 
stock of a corporation is divided into a number of equal 
parts called shares. The face or original value of a share 
is its par value. 

271. The par value of a share of stock is usually $ 50 or $ 100. 
Unless a different par value is expressed, $100 is the par value 
used in the examples of this book. 
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272. A certificate of stock is a document specifying the 
number of shares to which the holder is entitled, and the 
par value of each. 

273. The price at which stock sells in the market is the 
market value. 

274. The market price of stock is usually quoted at a certain 
per cent of its par value, but sometimes the market price of a share 
is quoted. 

Thus, on a certain day, Reading R.R. stock, par $50, was quoted 
in the New York market at 170J, which means that it was sold on 
that day at ITOJ % of $50, or $S5^ per share. The same stock sell- 
ing at the same price was quoted in the Philadelphia market at 
85^, meaning that it was sold at $ 85^ per share. 

276. A dividend is that part of the profits of a corpora- 
tion which is divided among the stockholders. It is usu- 
ally a certain per cent of the par value of the stock. 

Thus, if a 6 % dividend is declared on stock, par value $ 50, the 
owners of the stock are paid 6 % of $ 50, or $ 3, on each share 
owned. 

276. A bond is a written obligation of a corporation or 
a government to pay a specified sum of money at a cer- 
tain time, together with interest at regular intervals at a 
fixed rate per cent per annum. 

277. Government bonds are of two classes, coupon and 
registered. 

278. A coupon bond is a bond made payable to the bearer, 
and, when sold, passes by delivery without assignment. 
It has attached to it interest coupons payable to the bearer 



SfATE OF PENNSYLVANIA 
COUNTY OF CHESTER 

''Borou^ of West Ghester"^ 

GENERAL LOAN BOND 

SERIES TWO 

«7^ i9 to Certify, TluittheBoraiighofWeMCbrMer.OMittyofClietter.aiidSca^ 
PemMyhnmia, it indebted to bearer, or if rasiataned to the regiata«d holder hereof, in the aum of 
Flire Hundred DollanL payable in lawful money of the United Statea^oo the Pirrt Day «ff Jmw 

Mry,ADa942,attbeofik»oftheTKa8ureroftheBorou8hofWeatCheater.in8aidB ^ 

upon aurrender hereof , with interest thereon at the rate of four per centum per annum, 



\ upon ui_ ,__ 

taxea levied or to beievied upon 
acted or hereafter to Xnt enacted, — 
honor and credit of tlie aaid BORNU^ 



Mry, A Da942, at the ofik» of the Treasurer of the Borouflh of Weat Cheater, in aaid Boroush, 
upon aurrender hereof , with interest thereon at the rate of four per centum per annum, payable 
aemi«nnually, upon the first days of January and July, until aaid principal sum is paid at the 

^ . — ^^ mentation and aurrender of the annexed coupon, free from all 

this bond under any law of the State of Pennsyhrania, now en- 
and for the payment of the. said principal and interest the faith, 
Migh of Weat Oieater are aolemnly pledged. 

This oblig^itLon is Dnr of a «eri^af dne huiiulred ai^d -[^[y obHcadons, of liic tenor uid 
dait, of an authomed loan of Sixty iTkOuAaod Dflliare. Bonds flumwred from oms to one liun- 
drwJ and ta:i iodusivts being tor tlit nimof Rw Hundred EtoLars feacL and boixh numbered 
ffwn otufe hundnd and elevcD to one himdred and iixty inclu^vt, being tor the sum of One JHJtui- 
dred EhsllarB each, issued in pursuance of on Ordinance diiFy enacted by the Councii of said Bor- 
on^ and approved hy the Burj^e^a thereof on the 30th day of Auj^st, A-D- 1912, sJ^nifyEng the 
desire of the Borough of West (Chester to trerease its Indebtedness by the sunn of Sixty Thousand 
DolEarss and a R<»ofutifjn of s^id Council likewwe approved, passed on the 27th day of September, 
AD. 1&13, tjtuvtding for the hoSding of an dcctJon at the linwrof the hoiding of the scocral elefr 
tiDTi in KkJcf BorouEh on the fifth day of November, AJ>^ 1912, for the purpose of obtaining 
the confvni oT the quaU^cd elccirjrsof the Boroneh. to isuch increase of indebtedness, 
and fmother KeMtulion of said Counct] liktwJM duly approved, passed on the 27tli djy 
of IMovembcr, AJD. It)t2. after the holding of siud elation at which a majority of i-iid 
electors consumed to the incre*!^^ of $aid indebtedness ; said tndcbtedhusn being in- 
oirred for tbi; [mrposc of providing fund^i for the improvement of the equipment of 
Ihc fire department, for the «ten94on and ijTi[>ro(Vi'ment of the water system, and for 
stt«et imEnrovements and the rnnnvat of e:arbage. Alt of said bonds bemif vahd and 
binding obhgation^ of the siiid BorouEh and iin the issuing thereof aU [^uLnimuntA of 1$w have 
been compUed with- 

The aaid Borough of West Chester reserves the right to redeem all bonds of said issue, 
maturing at and after ten years from date at par, at any interest paying period, all accrued in* 
terest having been paid thereon, upon giving perscmal notice to the holder four wedca prior to 
the time of redemption, if the bond is registtfed, and if not registered, either by personal notice 
as aforeaaid, or by an advertisement inserted once a week for four successive weeks, immediatdy 
prior to the date of said redemption, in a newnaper of general circulation published in said Bor> 
oufl^ having respect to the towest number in. both denominations, in numerical order in maUng 
auch redemption. 

Thia bond shall pass by defiveryJbut any holder may have the principal theretrf repstered 
In the Office of the Treimuer of said iBorougn. and after registratkm no transfer except upon 
the books of the Borough shall be vaUd unless the bst preceeding transfer shall have been rfr 
stored, but no registry ihaU restrain the negotiability of the coupon by delivery merely. 

IN WITNESS WHEREOF, the said "BOROUGH 
OF WEST CHESTER, COUNTY OF CHESTER, 
PENNSYLVANIA." has caused these presents to 
be sealed with its corporate seal attested by its 
SecreUry. and itsi Chief Burgess has hereunto set 
hia handfthis First day of January. AJO. 1913. 

Baroogh •! Wart Ch as t er, Cw iy af C bas t a r , 



Seertlafjf 




^ ChnfBitfgm 
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at specified times. When interest is due, a coupon is cut 
off and presented to a bank for payment. 



NO 4 


On the (bat day of January. 
A.D. 1915; the Borough of Wcat 
Chettar County. Pfenna.. wttl p« 
Ten Dollar! at the office of the Tr« 
Borough of Wcat Cheater, in aak 
emg lb months Intereat on G« 

ber TnM. 


S10 


Chctter 
bearer 
of the 
ough. b 
Loan Bi 
Series T 
nun 


r the 
sneral 

rar 




NO 3 


On the flnt dagr Of July. 
A.D.19U.theB«SughofW& 
Cheater County. Penna. iriU m 
ran DoUara at the office of the -nea 
BoroiMh of Weat Cheater, fai aaU 
^ •& monthir faitereit on Gc 

JJ 99 ^ilM-fang. 


$io 


OicMer, 
bearer* 
of the 

SerieaT 


r the 

Bor- 
aeral 



NO 2 



On the.flrat day of January. 
A.D. 1914, the Borough of Wcat 



S10 



Cheater. Cheater County. Penna.. wttl pay th« 
bearer Ten Dollan at the office of the TVeaaurer 
of the Borough of Wcat Cheater, in eaid Bor^ 
ough, being ix moath^ hitareat on General 



SerieaTWoc 



99 ^JilA,^L.,m./ 



M? 1 



On the llfBt dagr of July. 



SIO 



AJ>. 191% the Borai«|iof Wcat 
Cheater. Cheater County. Penna, will pay the 
bearer Ten DoUara at die office of the T^reasurer 
of Weat C heatar , fai said Bor- 
tnonthaf faitereat on General 



Loan BonC 
SerieaTwok 



99 



JhiM,^f,„m^ 



Interest Coupons 

279. A registered bond is a bond issued without interest 
coupons, filled up in the name of the registered owner, 
made payable to him or his assigns, and registered in his 
nameo 

280. Interest on registered bonds is sent to the registered owner 
or to his attorney as it becomes due. 

281. Bonds may sell above or below their face value, and are usu- 
ally quoted in the market at a certain per cent of their face value. 
Bonds are usually named from the rate of interest they pay and the 
year in which they are payable. 

Thus, "U. S. 4s reg., 1925" means 17. S. Government bonds reg- 
istered, bearing 4 % interest and payable in 1925. 

282. Brokerage is the commission charged by a broker 
for buying or selling stocks or bonds for another person. 
It is reckoned on the par value, and the usual rate is ^%. 
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283. Stock is usually bought and sold in a place called the stock 
exchange, which is merely an auction room where brokers having 
stocks to sell endeavor to dispose of them to other brokers having 
orders to buy such stocks. ^ % of the par value is usually charged 
by the broker selling the share and by the broker buying the share. 



Illustrative Examples 

I. Find the cost of 10 shares of Perm. R.R. stock ($ 50) 
at $ 61| a share, brokerage ^ %. 

Explanation : 

$50 = the par value of 1 share. 
I % of $ 50, or $ 0.0625 = the brokerage on 1 share. 

$ 61.625 = the market value of 1 share. 
% 61.6875 = the entire cost of 1 share. 
.-. 10 X $61.6875, or $616.88 = the entire cost of 10 shares. 



2. Find the proceeds of 8 shares of Reading R.R. stock 
($ 50) quoted at 171J %, brokerage \ %. 

Explanation : 

$ 50 = the par value of 1 share. 
171 J % of $50, or $85,625 = the market value of 1 share. 
\% oi $50, o r $ 0.0625 = the brokerage on 1 share. 
% 85.5625 = the net proceeds of 1 share. 
.'. 8 X $85.5625, or $684.50 = the net proceeds of 8 shares. 

3. A sent his broker $ 6000 to be invested in Southern 
Pacific R.R. stock at 111^ %, brokerage \ %. How many 
shares did this sum buy, and what was the surplus ? 
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Explanation ; 

$100 = the par value of 1 share. 
^ % of $100, or $0,125 = the brokerage on 1 share. 

$111.125 = the market value of 1 share. 
.'. $lil.25 = the entire cost of 1 share. 

$6000 = the amount A sent for investment. 
.*. 6000 -»- 111.25, or 53 = the number of shares bought, with a sur- 
plus of $103.75. 

4. Find the annual income on 25 shares of United Gas 

Improvement stock ($ 50), which pays a quarterly dividend 

of 2 %. 

Explanation : 

$50 = the par value of 1 share. 
.'. 2 % of $50, or $1 = the quarterly dividend on 1 share. 
.'. $4 = the annual income on 1 share. 
25 X $4, or $100 = the annual income on 25 shares. 

5. What rate per cent of income from his investment 

does a man receive on 6 % stock, par value $ 50, if he pui> 

chased it when its market value was $56f per share, 

brokerage :J % ? Answer correct to the nearest .01 per 

cent. 

Explanation : 

6 % of $50, or $3 = the income per share. 
^ % of $50, or $0,125 = the brokerage per share. 
.-. $56.75 4- $0,125, or $56,875 = the cost per share. 
.'. $3 = the income on $56,875 invested. 
$0.56875 = the income per share if the rate were 1%. 
3 -i- .56875 = 56875)300000.000 (5.274 ^. 
284375 
etc. 
.*. 6.27 % = the required rate. 
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6. What must be the market value of 5 % stock in 
order that it may yield 4 % on the investment, brokerage 

Ensplanation ; 

$100 = the pax value of 1 share. 
.Ot5 X $100, or $5 = the annual dividend on 1 share. 
4 % of the investment = the annual dividend. 
.'. 4 % of the investment = $6. 
.-. 100 % of the investment = $125. 

$ 0.125 = the brokerage on 1 share. 
.-. $125 - $0,125, or $124,875 = the market value of 1 share. 

Exercise 80 

1. Find the cost of 20 shares of Chesapeake & Ohio 
R.R. stock at 81^ %, brokerage ^ %. 

2. Find the cost of 25 shares of Illinois Central R.R. 
stock at 127 J %, brokerage ^ %. 

3. Find the cost of 8 shares of Lehigh Coal & Navi- 
gation Co. stock ($ 50) at $ 87^ a share, brokerage J %. 

4. Find the cost of 200 shares of United States Steel 
stock at $ 68 a share, brokerage ^ %. 

5. Find the cost of 120 shares of Lehigh Valley R.R. 
stock ($ 50) at 175 %, brokerage ^ %. 

6. Find the proceeds from the sale of 200 shares of 
Canadian Pacific R.R. stock at 226^ %, brokerage ^ %. 

7. Find the proceeds of 20 shares of Cambria Iron Co. 
stock ($ 50) at $ 44 J per share, brokerage J %. 

8. Find the proceeds of 12 shares of Consolidated Coal 
Co. stock at 106^%, brokerage ^ %. 
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9. Find the proceeds of 125 shares of mining stock, 
par $ 1 per share, if its marked value is $ lOJ per share 
and the rate of brokerage J %. 

10. Find the proceeds of 300 shares of F. W. Wool- 
worth Co. stock ($ 10) at 115J %, brokerage ^ %. 

11. Find the cost of five $100 U. S. bonds at 101^ %, 
brokerage ^ %. 

12. Find the cost of fom- $50 U. S. bonds at 103 J %, 
brokerage ^ %. 

13. Find the proceeds from the sale of $ 10,000 Baldwin 
Locomotive Co. bonds at 102f %, brokerage ^ %. 

14. Find the proceeds from the sale of $6000 Northern 
Pacific R.R. bonds at 98^ %, brokerage ^ %. 

15. How many shares of bank stock at 112 % can be 
bought for $ 1121.25, brokerage ^ % ? 

16. How many shares of stock ($50) at 109| % can be 
bought for $3000, brokerage ^ %, and what will be the 
surplus ? 

17. How many shares of stock ($ 50) at $ 81^ per share 
can be bought for $ 1750, brokerage J %, and what will be 
the surplus ? 

18. How many shares of Penn. R.R. stock ($50) at 
$61|- per share can be bought for $1200, and what will 
be the surplus, brokerage ^ % ? 

19. How many $ 100 U. S. bonds at 113f %, brokerage 
|-%, can be bought for $10,000, and what will be the 
surplus ? 
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20. How many $1000 U.S. bonds at 102^% can be 
bought for $ 12,315, brokerage ^ % ? 

21. How many shares of stock ($50) at $62^ per share, 
brokerage ^ %, must be sold to realize $ 996 ? 

22. I wish to sell sufficient U. S. 2s at 101^ %, broker- 
age 1^ %, to pay a debt of $ 3800 ; how many $ 100 bonds 
must I sell, and what will be the surplus ? 

23. Find my annual income from 10 shares of Boston & 
Maine R.R. stock, the semiannual dividend being 6 %. 

24. Find the annual income from 50 shares of Penn. 
R.R. stock ($50), which pays a quarterly dividend of 

25. Find the annual income from 20 shares of Denver & 
Northwestern Railway Co. stock, which pays a quarterly 
dividend of 2%. 

26. Find the annual income from 25 shares of Utah 
Copper stock ($10), which paid a quarterly dividend 
of 7^%. 

27. Find the annual income from 700 shares of mining 
stock, par $ 1 per share, if it pays a quarterly dividend of 
25%. 

28. Find the annual income from 20 shares of Standard 
Oil of N. J. stock, which pays a quarterly dividend 
of 5%. 

29. When mining stock, par $1 per share, pays 40% 
quarterly dividends, what income does a man receive each 
year from 40 shares of this stock ? 
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30. How much is gained by buying 25 shares of Amal- 
gamated Copper Co. stock at 60 1 % and selling it at 92|^ %, 
brokerage ^ % on the sale and purchase ? 

31. What profit is made by buying 1300 shares of 
Chicago Great Western R.R. stock at 17 % and selling it 
at 18^ %, brokerage ^ % on the sale and purchase ? 

32. What profit is made by buying 20 shares of R.R. 
stock at 98^ % and selling it at 112^ %, brokerage ^% on 
the sale and purchase ? 

33. Find the annual income from $2310 invested in 
Northern Pacific R.R. stock at 115f %, brokerage ^%, 
if this stock pays a quarterly dividend of If %. 

34. Find the annual income from $ 2584.50 invested in 
Adams Express Co. stock at 215 J %, brokerage ^%, if this 
stock pays a quarterly dividend of 3 %. 

35. Find the annual income from six $ 100 U. S. 4s, 1925. 

36. Find the annual income from eight $ 1000 U. S. 4s, 
1925. 

37. Find the annual income from six $1000 Panama 
2s, 1936. 

38. Find the annual income from four $ 1000 Reading 
R.R. Co. 4% bonds. 

39. Find the annual income from eight $ 1000 Baldwin 
Locomotive Co. 5 % bonds. 

40. How many shares of stock paying 5% dividends 
must be purchased that the annual income derived there- 
from may be $ 220 ? 
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41. How much must I pay for sufficient 8% stock 
($50), market value $89 J per share, that my annual in- 
come may be $ 120, brokerage J % ? 

42. What must I pay for sufficient United Gas Improve- 
ment Co. stock ($50) that my income from it maybe 
$ 240 per year, if I buy this stock when its market value 
is $89^ per share, brokerage ^%y this stock paying a 
quarterly dividend of 2 % ? 

43. If I purchase 6% stock at 124^%, brokerage ^%, 
what rate of interest does my investment pay ? Answer 
to nearest hundredth per cent. 

44. If I purchase Penn. R.R. stock ($50) at $61^ per 
share, brokerage ^%, what rate of interest does my. invest- 
ment pay me, my annual income from each share of this 
stock being $ 3 ? 

45. If I purchase 5% stock at 119|- %, brokerage ^ %, 
what rate of interest do I receive? Answer to nearest 
.01%. 

46. What rate of interest does 4 % stock ($ 50) pay an 
investor, if it is bought at 112|^ % , brokerage ^ % ? Answer 
to nearest .01 %. 

47. What must be the market value of 6% stock in 
order that it may yield 5 % on the investment (which in- 
cludes brokerage), if the rate of brokerage is ^ % ? 

48. What must be the market value of 5% stock to 
yield an investor 4 % interest on his investment, brokerage 
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284. A bank is an institution which cares for, lends, ex- 
changes, and issues money. 

286. National banks are authorized by the United 
States, and controlled by its laws. 

286. State banks are authorized by the various states, 
and controlled by their respective state laws. 

287. Sayings banks are banks established to take care 
of people's savings. They will receive very small deposits, 
and they pay interest on these deposits, but usually at a 
low rate. 

288. Trust companies are state institutions which settle 
estates, take care of the property of children, and execute 
other trusts. They also do a banking business. 

289. Private banks are individuals or partners who do 
a banking business. 

290. Deposits are money put into banks by people for 
safe keeping. Some banks pay a small rate of interest on 
part or all these deposits; others do not. 

291. All banks lend most of their deposits, keeping in their 
safes only as much as the laws require and experience shows will 
be asked for. Banks make most of their profits by lending their 
deposits. 

292. All banks receive deposits and lend money. Only 
national banks issue bank notes, and they must deposit 
in the United States Treasury bonds of the United States 
whose par value is equal to the notes they issue. 
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293. Besides national bank notes there are two other 
kinds of paper money in common use : United States notes, 
or greenbacks, which are issued by the United States ; and 
gold and silver certificates which are substitutes for gold and 
silver coin kept in the government vaults at Washington. 

Note. Read carefully both sides of all these kinds of paper money. 
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OPENING AN ACCOUNT AT A BANK 

294. To open an account at a bank, a person should fill 
out a deposit slip and deliver it, with the deposit, to the 
receiving teller or cashier 
of the bank. 

295. After opening an 
account at a bank, a de- 
positor is given a bank 
book with the amount 
of his deposit credited 
therein, and also a blank 
check book. 

He is generally re- 
quired to sign his name 
on a card or in a book 
of signatures. 

CHECKING OUT MONEY 
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296. When a deposi- Deposit Slip 

tor wishes to use any or all of the money he has in a 
bank, he fills out a check for the amount desired. 
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297. A check is a written order by which a bank is 
directed by a depositor to pay out money belonging to him. 

Check 
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The First National Bank 60-931 
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298. The drawer, or maker, of a check is the party who 
signs it. The payee is the party to whom the check 
is payable. The face of a check is the amount named 
therein. 

Note. The holder of a check should present it for payment on the day 
he receives it or on the next business day. Banks credit checks as cash. 

299. Checks are usually made payable to the order of 
the payee. 

300. If a check is made payable to the order of the 
payee, it may be transferred by him to another. This is 
done by the payee's writing his own name across the back 
of the check, which process is called indorsing the check. 
The person receiving the check then becomes the holder, 
and may again transfer it by indorsement to another pei>- 
son, and so on. 



CHECKING OUT MONEY 



231 



Indorsement in Blank 



I. An indorsement containing the 
name of the indorser only is called 
an indorsement in blank. 

2. An indorsement directing pay- 
ment to be made to the order of a 
certain person is an indorsement in 
full, or a special indorsement. 

3. An indorsement which limits 
the responsibility of the indorser is a 
qualified indorsement. 

4. A check payable to hearer, or 
to a payee or hearer, is transferable 
without indorsement. 



H)-. cP. 6uyi4yyb 



Indorsement in Full 
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Qualified Indorsement 






Exercise 81 

In Examples 1-6 make out deposit slips for the follow- 
ing deposits to be made in your local bank and in your 
name : 

1. Bills, $215; gold, $15; silver, $10.90; check on 
Boylston National Bank, Boston, $316.25. 

2. Bills, $480; gold, $62.50; silver, $26.50; check on 
Third National Bank, Boston, $98.75. 

3. Bills, $365; gold, $25; silver, $20.60; check on 
Farmer's National Bank of Lancaster, Pa., $ 112.63. 

4. Bills, $170; gold, $30; silver, $36.20; check on 
First National Bank of Bangor, Me., $65. 
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5. In the check on page 230 name the drawer, or 
maker, the payee. When is this check payable ? Which 
of the parties named must be a depositor in the First 
National Bank of Ebensburg, Penn.? Which party named 
receives the sum mentioned in the face ? Must he receive 
it direct from the bank named in the check? Which 
party will finally hold the check ? Must it be indorsed 
before it is cashed? Who must first indorse it ? 

6. Suppose you have money deposited in the nearest 
bank; write the check which you would draw to pay 
G. M. Brown $ 20. 

7. Suppose that P. J. Welsh draws a check in your 
favor for $10 on the Continental & Commercial Bank 
of Chicago, and you have W. P. Bolton cash the check 
for you ; write the check and the indorsement it 
bears. 

8. This form, called '^Counter Check," is frequently 
used by depositors in drawing cash for their own use 
from their bank of deposit : 
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Copy the "Counter Check," page 232, and fill it out to 
draw $ 20 cash. 

9. With a " Counter Check " draw $ 5 from your 
nearest bank, supposing that you have deposits therein. 

10. A man had a balance in bank of $756.25 on 
May 1. Since that time he has drawn checks for $25.20, 
$18.75, and $9.85, and deposited $25, $50, and $75. 
What is his present balance ? 

11. A merchant had a balance in bank of $375.80 on 
June 30. Since that time he has drawn checks for $ 37.50, 
$18.75, $6.25, and. $32.50, and has deposited $50, 
$ 18.90, and $ 13.20. What is his present balance ? 

SAVINGS BANK ACCOUNTS 

301. Interest paid depositors in savings banks is com- 
pounded monthly, quarterly, or semiannually. Quarterly 
interest periods usually begin Jan. 1, Apr. 1, July 1, and 
Oct. 1; semiannual periods usually begin Jan. 1 and 
July 1. 

302. Depositors in savings banks are given bank books which 
must be presented when deposits are made and when money is 
drawn out ; they should also be presented at the end of each interest 
period. 

303. Savings banks usually credit interest at the end of each 
interest period on the smallest amount on deposit during the entire 
period. 

304. The practices prevailing among savings banks governing the 
length of the interest period, withdrawals, and deposits are so varied 
that no fixed rules can be laid down. 
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306. The following is an illustrative statement of de- 
posits and withdrawals with interest compounded semi- 
annually at 3 % per annum : 



Date 



1911 
Nov. 12 

1912 
Jan. 1 
Feb. 10 
Apr. 26 
June 14 
Julyl 
Sept 21 
Nov. 27 
Dec. 5 

1913 
Jan. 1 
May 7 
Julyl 



Dkpositeb 



400 



25 
10 



40 



Drawn Out 



60 



15 
34 

100 



10 



Intebbst 



10 



07 



98 



Baxangb 



400 



400 




340 




365 




375 




365 


10 


331 


10 


371 


10 


271 


10 


275 


17 


265 


17 


269 


15 



Exercise 82 
Arrange the following as in Section 305. 

1. Deposits: Oct. 15, 1911, $200; March 2, 1912, 
$125; Nov. 6, 1912, $250. Withdrawals: Nov. 13, 
1911, $ 100 ; Dec. 20, 1912, $ 225. Find the balance due 
Jan. 1, 1913, interest compounded semiannually, Jan. 1 
and July 1, at 3 % per annum. 

2. Deposits: Feb. 13, 1911, $300; Nov. 20, 1911, 
$100; Jan. 6, 1912, $ 275 ; Dec. 2, 1912, $50; Feb. 9, 
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1913, $25. Withdrawals: June 23, 1911, $75; Sept. 
16, 1911, $150; Apr. 21, 1912, $100; June 11, 1912, 
$ 60. Find the balance due Jan. 1, 1913, interest com- 
pounded semiannually Jan. 1 and July 1, at 3% per 
annum. 

3. Deposits : Nov. 30, 1911, $ 600 ; Apr. 20, 1912, 
$100; Aug. 10, 1912, $100; Oct. 3, 1912, $150; Jan. 
25, 1913, $200. Withdrawals: Dec. 20, 1911, $200; 
Apr. 29, 1912, $ 50 ; Sept. 5, 1912, $ 300 ; June 20, 1913, 
$ 175. Find the balance due July 1, 1913, interest com- 
pounded quarterly Jan. 1, Apr. 1, July 1, and Oct. 1, at 3 % 
per annum. 

POSTAL SAVINGS SYSTEM 

(This information is from a circular distributed from the Post Office Depart- 
ment.) 

306. Object. The Postal Savings System is established for the 
purpose of providing facilities for depositing savings at interest with 
the security of the United States Government for repayment. 

307. Who may Deposit. Accounts may be opened and deposits 
made by any person of the age of 10 years or over in his or her 
own name, and by a married woman in her own name and free from 
any interference or control by her husband. No person may open a 
postal savings account at any post office who is not a patron of that 
office. Deposits will be accepted only from individuals, and no ac- 
count will be opened in the name of any corporation, association, 
society, firm, or partnership, or in the names of two or more persons 
jointly. 

308. Service Free. The service of the Postal Savings System is 
free, and no charge or fee is collected or required in connection with 
the opening of an account or the withdrawal of money deposited. 
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How to open an Account. When a person applies to open 
an account, he must furnish the necessary information for the post- 
master or his representative to fill out an application, which he will 
then be required to sign. If the applicant signs by mark, his sig- 
nature must be witnessed by a disinterested person. 

310. Deposits. Deposits are evidenced by postal savings certifi- 
cates issued in fixed denominations of $ 1, $ 2, $ 5, $ 10, $ 20, $ 50, 
and $ 100, each bearing the name of the depositor, the number of his 
account, the date of issue, the name of the depository office, and the 
date on which interest begins. The postmaster or his representative 
will make out a duplicate of each certificate issued, which the de- 
positor will be required to sign and which the postmaster will retain 
in his records. 



Postal Sayings Certificate 




No account may be opened for less than $ 1, nor will fractions of 
a dollar be accepted for deposit. 

No person is permitted to deposit more than $100 in any one 
calendar month nor to have a total balance to his credit at one time 
of more than $ 500, exclusive of accumulated interest. 

Savings certificates cannot be transferred or negotiated and will 
be payable only to the person to whom issued. 
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On opening an account a depositor is supplied with an envelope 
in which he may keep his savings certificates. On this envelope is 
printed information for his guidance, and also a blank ledger record 
on which to keep an account of his deposits and withdrawals. 

In case a savings certificate is lost or destroyed the depositor 
should notify the postmaster. 

311. Savings Cards and Stamps. Amounts less than $1 may be 
saved for deposit by the purchase of 10-cent postal savings cards and 
adhesive 10-cent postal savings stamps. Each postal savings card 
contains blank spaces to which savings stamps may be affixed from 
time to time as purchased, and a postal savings card with nine 10-cent 
savings stamps thus affixed will be accepted as a deposit of $1 
either in opening an account or in adding to an existing account. 

Savings Card with One Postal Savings Stamp Affixed 




312. Interest. Interest will be allowed on all deposits at the rate 
of 2 per cent per annum, computed on each savings certificate sepa- 
rately, and payable annually. No interest will be paid on money 
which remains on deposit for a fraction of a year only. 

Deposits will bear interest from the first day of the month next 
following that in which deposited. 
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Interest will continue to accrue on a savings certificate as long as 
it remains outstanding, certificates being valid until paid, without 
limitation as to time. 

Compound interest is not allowed on an outstanding certificate, 
but a depositor may withdraw interest payable and include it in a 
new deposit, which will bear interest at the regular rate. 

313. Withdrawals. A depositor may at any time withdraw the 
whole or any part of his deposits to his credit with any interest 
payable by surrendering savings certificates, properly indorsed, for 
the amount desired. 

When a depositor desires to withdraw merely the interest payable 
on any certificate, instead of indorsing and surrendering the certifi- 
cate as in case of full payment he will be required to give his receipt 
in duplicate for the amount of the interest paid. 

314. Postal Savings Bonds. A depositor will be permitted to ex- 
change the whole or any part of his deposits in sums of $20, $40, 
$60, $80, $100, or multiples of $100 up to and including $500, 
for United States registered or coupon bonds bearing interest at 
the rate of 2^ per cent per annum, payable semiannually, and re- 
deemable at the pleasure of the United States after one year from 
date of issue, both principal and interest payable 20 years from such 
date in United States gold coin. Such exchange may be made under 
date of January 1 and July 1 of each year, provided such bonds are 
then available. 

A depositor desiring to convert his savings deposits into bonds on 
January 1 and July 1 of any year must make application at least 
15 days before either of the dates named to the postmaster. 

Exercise 83 

1. If I open a postal savings account and deposit $3, 
what certificates will be given me ? 

2. What will be given you at the post office if you 
deposit in postal savings $ 1.50 ? 
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3. How much money may one person deposit in one 
month in postal savings ? 

4. If I open a postal savings account Nov. 11, when 
does interest begin on my first deposit ? 

5. If I add a deposit of $25 to my postal savings ac- 
count July 15 of the current year, when does interest be- 
gin thereon ? What is the rate of interest ? When may 
I draw the first year's interest on this deposit ? 

6. If I add a deposit of $ 50 to my postal savings ac- 
count Feb. 20 of the current year, when does interest be- 
gin thereon ? When may I draw my first year's interest 
on this deposit, and how much ? 

7. A savings certificate for $ 10, one for $20, and one 
for $ 50 were issued to me Nov. 20 of last year. On what 
date each year may I receive interest on these, and how 
much ? 

8. On Jan. 1 of the current year I exchange postal 
certificates to the amount of $400 for United States 
bonds. When may I draw the first interest on these 
bonds, and how much? 

9. On July 1 of the current year I exchange postal 
certificates to the amount of $300 for United States 
bonds. When will I receive the first interest thereon, 
and how much? 

10. After having opened a postal savings account, what 
is the least amount that I may deposit ? Explain how I 
may save 20/ for deposit. 
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PROMISSORY NOTES 

316. A promissory note is a written promise made by a 
party called the maker, to pay to a certain party, called 
the payee, or to his order, or to bearer, a specified sum of 
money at a certain time. 

316. The face of a promissory note is the amount named 
in the note. 

Individual Time Note 



JraU>MI«r TO PAY TO 




FRANKUN NATIONAL BANK OF PHILADELPHIA, 



s^ i^^^w.y 



In the above note G. F, Wise is the maker, R. E. Curtin is the 
payee, and $50.26 is the /ace. 

317. If the maker of a promissory note is unable to write, he 
may sign it by making his mark and having it witnessed, after 
his name has been written. Thus, if G. F. Wise cannot ^write 
his own name, he may become the maker by having the note 
executed thus : 

his 
Witness: G. L. Brown. G. F. X Wise. 

mark 
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318. An individual note is a note signed by one person. 

319. A joint and several note is a note signed by two or 
more persons, each making himself responsible for the 
payment thereof. 

If a joint and several note is written " I promise to 
pay," or " We or either of us promise to pay," and signed 
by two or more persons, each is responsible for the pay- 
ment thereof; but if it. is written "We jointly promise 
to pay," or "We pr#nise to pay," and signed by two or 
more persons, they are jointly responsible for the payment 
thereof. This form of note is commonly used at public 
sales, where goods are sold on credit and settled for by 
notes payable at a bank at the end of the credit period. 
Satisfactory security is usually demanded of the pur- 
chaser, which is obtained by requiring the security to 
join with the purchaser in making the note. The 
security may write after his name " surety." The note 
is then a principal and surety note. This form of note 
may also be used by joint partners in a transaction when 
no security is required. 

320. A collateral note is used when a person borrows 
money and deposits as security with the holder some valu- 
able collateral, as government bonds, certificates of stock, 
or bonds of some reliable corporation. The holder is 
authorized to sell the collateral in case the maker fails to 
pay the note when it becomes due. 

321. An accommodation note is chiefly used in borrowing 
money from a bank. 
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Accommodation Note 










322. Banks generally require from a borrower, besides his own 
name as the maker of a note, the name of some responsible party as 
security. This is usually obtained by making the note payable to 
the security and having him indorse it. The phrase " Credit the 
Drawer/' subscribed to by the security, is not essential to the legality 
of an accommodation note, but it shows definitely the relation of the 
maker to the security. 

Thus, if G. L. Smith desires to borrow one hundred dollars from 
the Farmers' National Bank and have R. P. Miller for his security, 
they may write the note as shown in Section 321, and R. P. Miller 
will indorse it. G. L. Smith may then present the note at bank and, 
after indorsing it, receive the face less the interest charged by the 
bank. 

Important Facts concerning Promissory Notes 

323. A note should be dated ; that is, it should state the 
place wherty and the time when^ given. 

324. A note may be made payable on demand^ a certmn 
number of days after date, a certain numher of months afUst 
date, or upon a certain date. 
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1. The day on which a note becomes due is called the day of 
maturity. 

2. A note payable on demand is due whenever the holder demands 
payment. 

3. A note payable a certain number of days after date is due at 
the expiration of that number of days, not counting the date. 

Thus, a note dated March 1 payable in 60 days is due April 30. 

4. A note payable a certain number of months after date is due 
so many calendar months after date. 

Thus, a note dated April 30 payable in 6 months is due October 30; 
a note dated July 31 payable in 3 months is due October 31. 

5. In some states 3 days, called days of grace, are allowed for the 
payment of a note after the expiration of the time specified in the 
note. 

326. A note may be made payable at a certain place. 

1. If a note is made payable at a particular place, as at a certain 
bank, it should be presented at that place for payment, when due, 
during business hours. 

2. When no place of payment is designated in a note, it should 
be presented for payment at the maker's place of business during 
business hours or at his residence. 

326. A promissory note may be made payable to the 
order of the payee, to the payee or hearer , or to the payee 
only. It is indorsed or otherwise transferred in the same 
manner as is a check. 

327. A note may be written so as to include the pay- 
ment of interest. 

1. When no rate is mentioned in an interest-bearing note, it bears 
interest at the legal rate of the state in which it is payable. 

2. When a non-interest-bearing note is not paid when due, it will 
bear interest at the legal rate from the day it is due to the day it is 
paid. 
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3. Some interestrbearing notes have a condition stated in them 
thaty if not paid when due, they will thereafter bear a higher rate 
of interest than the one named in the main note ; when no such con- 
dition is stated, they will continue to bear interest at the original 
rate until paid. 

Exercise 84 

1. When is the note, page 240, due? Who pays this 
note when it is due? Where will the note be paid? 
Who holds the note after it has been paid ? 

2. Name the maker and the payee of the note, page 
242. How long does this note run before it is due? 
Who is expected to pay the note when it is due? Who 
holds the note after it has been paid ? 

3. When is a note due that is dated December 31, 1914, 
payable in 90 days ? 

4. When is a note due that is dated December 31, 1913, 
payable in 2 months ? 

5. Write a promissory note for $20 with yourself as 
maker and George B. Smith as the payee. Date the note 
September 30 of the current year, make it payable in 60 
days, and find when it is due. 

6. If R. E. Curtin wishes to transfer the note on 
page 240 to W. J. Davis, in what ways may he write 
the indorsement ? 

7. Suppose you buy a horse from A. S. Harkness for 
$ 150 payable in 9 months. Write the joint and several 
note that you could give him in payment if B. J. French 
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signed the note with you. Date the note December 1 of 
the current year, make it payable at your nearest bank 
with interest at 5 %, and find what this note is worth at 
maturity. (Reckon interest for 9 mo.) 

8. June 1 of the current year W. H. Jones accommo- 
dates you by becoming your security on a 60-day note to 
enable you to borrow $ 50 from your nearest bank ; write 
the note. 



Cleveland, 0., April 3, 1912. 
Ninety days after date I promise to pay to the order 
of William F. Davis at 

The First National Bank of Cleveland 

Two hundred twenty Dollars 

Value received, with interest at 4^ %. 

L. J. Driggs. 



Name the parties to the above note. When is it due ? 
How much is due at maturity ? Who pays the note when 
due ? Who receives the note when paid ? 

10. How much interest is due at maturity on a note 
for $500 dated Indianapolis, Ind., June 2, of the current 
year, and payable in 6 months with interest at the legal 
rate ? (Reckon interest for 6 mo.) 

11. When is a note due that is dated December 31, 
1915, payable in 2 months? 
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DRAFTS 

328. A draft, or bill of exchange^ is a written order 
whereby one party directs another to pay a specified sum 
of money to the order of a certain party at a certain 
time. 

Sight Draft 







Cj/^. <24<.ALa^y-^ 






329. The drawer of a draft is the party who signs it and 
thereby orders its payment. The drawee is the party who 
is ordered to pay. The payee is the party to whom it is 
made payable. The face is the amount named in the 
draft. 

Thus, in the above draft, John ClarTe is the drcmer, L. R. Ambler 
the drawee, and (7. B. Cochran the payee. Fifty doUars is the face. 

330. A sight draft is a draft that is payable whenever 
presented to the drawee for payment. 

331. The purpose of the sight draft in Section 328 may be ex- 
plained thus : John Clark, desiring to pay C. B. Cochran fifty dollars, 
orders L. R. Ambler, who owes him at least that amount, to pay the 
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same to C. B. Cochran, or his order, at sight, and sends the draft to 
C. B. Cochran, who may collect it from L. R. Ambler. 

332. A time draft is a draft payable at a certain time 
after sight or after date. 

Time Draft 



%7^ 
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333. All time drafts must be presented to the drawee 
for OGceiptance. 

334. To accept a draft, the drawee writes across the face the 
word "accepted" or "seen," together with the date of acceptance 
and his name, unless the draft is payable " after date," in which 
case the date of acceptance may be omitted. 

A time draft made payable a certain number of days after sight 
becomes due that number of days after acceptance ; but when made 
payable at a certain time after date, it becomes due at the expiration 
of that time after date. 

336. The purpose of the draft in Section 332 may be explained 
thus : E. L. Hastings desires to pay A. D. Sharpies $ 75. He orders 
S. B. Graham, who owes him at least that sum, to pay the same to 
the order of A. D. Sharpies, to whom the draft is sent. A. D. 
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Sharpies presents it to S. B. Graham, who accepts it, as shown in the 
draft. 

336. A draft, used merely for the purpose of collecting 
a debt, is sometimes called a two-party draft. 

Two-Party Draft 



^^ ^^^^^^ 9^« M > 
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To ^^.^i^^^^lCa^^^B^ 




337. The purpose of this two-party draft may be explained thus : 
P. J. Henderson wishes to collect a debt of $ 60 from William 
Alexander of Columbus, O. He makes himself the payee^ then 
indorses the draft, and deposits it in a Cincinnati bank for collection. 
The Cincinnati bank forwards it to a bank in Columbus, and this 
bank collects it from William Alexander. 

Note 1. P. J. Henderson might also collect the above sum by making 
the bank in which he is a depositor the payee. 

Note 2. Two-party drafts may also be time drafts. 

Bank Draft 

338. A bank draft is a draft drawn by one bank upon 
another in which it has deposits. It is used mainly to 
transmit money from one place to another. 
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Bank Draft 








a' WESx'tHtaTF ?t ■" 



To FOUUTE NATIONAL BANK i-. 
- >,^ . NEW YORK CITY 



1!^.^L^ . 





" LjUt.jfJfXn:^.' >iHj- '^ . . 



339. The purpose of the draft in Section 338 may be explained 
thus: K. C. Cameron of West Chester, Penn., desiring to send $6 to 
C. E. Karlson of Cleveland, O., purchases the draft of the First 
National Bank of West Chester, Penn., indorses it **pay to the order 
of C, E. Karlson, N. 0. Cameron " and sends it to C. E. Karlson, 
who then indorses it and presents it for payment to a bank in Cleve- 
land, which bank cashes it and collects it from the Fourth National 
Bank of New York City. 



Exercise 85 

1. In the sight draft, page 246, who directs that pay- 
ment to be made ? Who is ordered to pay? When is the 
draft due ? Who is expected to pay it when due ? 

2. In the time draft, page 247, name the drawer; the 
drawee ; the payee. When is the draft due ? Who pays 
it when due? Who receives it when paid? 

3. Write a sight draft for $ 5, making yourself drawer, 
E. W. Hayes drawee, and William Brown payee ; date the 
draft July 15 of the current year. 
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4. Suppose Frank Jones owes you $20 and you owe 
George Robinson a like sum ; write the sight draft that 
you could use both to collect from Frank Jones and to 
pay George Robinson. 

5. Write a 30-day sight draft for $ 25, making yourself 
drawer, William Mack drawee, and N. C. Walton payee. 
Date the draft October 5 of the current year, and have it 
accepted October 7. When is the draft due? Who pays it 
when due ? Who holds it when paid? 

6. Suppose you owe G. R. French $ 50 and H. L. 
Beaver owes you at least that sum. Write the draft that 
you could draw on H. L. Beaver in favor of G. R. French 
for the sum you owe the latter ; date the draft November 
1 of the current year, making it payable 60 days after date. 
Write the acceptance and find when the draft is due. 

7. Write the sight draft that you could draw on G. W. 
Boyd to collect a debt of $40. Explain the steps that 
you would take to collect the draft. 

8. You wish to remit $ 20 to C. J. Carroll of Charles- 
ton, S.C. To do this you purchase a draft for this amount 
at your local bank, which has deposits in the Fourth 
National Bank, New York City. Write the draft and 
explain how you can use it to pay the debt. 

PARTIAL PAYMENTS 

340. When a note is paid in part, such payment is 
called a partial payment, and it is receipted on the back of 
the note. This acknowledgment is called an indorsement 
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341. The following is the rule most generally used 
for determining the balance due on a note with indorse- 
ments: 

United States Rule 

The Vule adopted by the Supreme Court of the United 
States, known as the " United States Rule of Partial Pay- 
ments," has been adopted as the legal rule by nearly all 
the states. 

Find the amount of the given principal to the time when 
the paymentj or the sum of the payments, is equal to or 
exceeds the interest due; subtract from this amount the 
payment or the sum of the payments. Treat the remainder 
as a new principal^ and proceed as before. 

Note. New Hampshire, Vermont, and Connecticut have their own 
rules, which, being limited to these states, will not be cousidered here. 

Illustrative Example 

Find the balance due Dec. 15, 1913, on the following 
note: 









AT THE NATIONAL STATE BANK OF CAMDEN 

CAMOEN. New JERSEY 
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Indorsemeiits 



Received on the within note, 

1913, Mar. i, $120 

1913, Sept 15 y $6 

19 IS, Nov. 1, $60 



Solution by United States Rule 

Principal, June 1, 1912, S 300.00 

Interest on principal from June 1, 1912, to Mar. 1, 1913 

(273 da.), • 13.65 

Amount, Mar. 1, 1913, $313.65 

First payment, 120.00 

New principal. Mar. 1, 1913, $ 193.65 

Interest on principal from Mar. 1, 1913, to Sept. 15, 1913 

(198 da.), $ 6.39. 
(Interest due, Sept. 15, 1913, exceeds payment then made 

and no settlement is made.) 
Interest on principal from Mar. 1, 1913, to Nov. 1, 1913 

(245 da.), 7.91 

Amount, Nov. 1, 1913, $ 201.56 

Payments applied, Nov. 1, 1913 ($5 and $50), 55.00 

New principal, Nov. 1, 1913, $ 146.56 

Interest on new principal from Nov. 1, 1913, to Dec. 15, 

1913 (44 da.), 1.07 

Amount due, Dec. 15, 1913, $ 147.63 
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Exercise 86 

Find the balance due on the date of settlement by the 
U. S. Rule : 

1. On a note dated Albany, N.Y., Sept. 1, 1911, for 
$ 500 with interest at the legal rate, containing the follow- 
ing indorsements : 

July 1, 1912, $ 50. Mar. 4, 1913, $ 50. 

Aug. 31, 1912, $ 100. Aug. 31, 1913, $ 5. 

Settled, Mar. 2, 1914. 

2. On a note dated Harrisburg, Penn., June 1, 1910, for 
$1000 with interest at 4^%, containing the following 
indorsements : 

Apr. 20, 1911, $200. Oct. 2, 1912, $50. 

July 16, 1911, $100. Jan. 31, 1913, $ 200. 

Settled, Apr. 1, 1913. 

3. On a note dated Boston, Mass., Mar. 1, 1911, for 
$ 400 with interest at 4 %, containing the following indorse- 
ments: 

Aug. 13, 1911, $200. Feb. 29, 1912, $ 100. 

Oct. 13, 1912, $ 50. 
Settled, Mar. 1, 1913. 

4. On a note dated Richmond, Va., Aug. 1, 1911, for 
$ 600 with interest at 4^ %, containing the following indorse- 
ments: 

Nov. 20, 1911, $200. Dec. 15, 1912, $200. 

May 31, 1912, $ 10. Jan. 18, 1913, $ 100. 

Settled; Mar. 3, 1913, 
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Iktbbbst Laws 


Statutes of ILjacrrATioNi 


States 

AND 

Tkrritobibs 












Legal 
Rate 


BCazimnm 

Contract 

Rate 


Grace 


Payable 


Judg- 
ments 


Notes 


Open 

Account 


B 












Tears 


Tears 


Tsars 




8 


8 




S 


20 


6 


3 




Arkansas . . . 


6 


10 


G 


P 


10 


5 


3 




Arizona .... 


6 


Any • 




S 


5 


4 


3 




California . . . 


7 


Any 




8 


5 


4 


2 




Colorado . . . 


8 


Any 




8 


20 


6 


6 




Connecticat . . 


6 


6 




8 






6 




Delaware . . . 


6 


6 




?• 


10 


6 


3 




Dist. of Columbia 


6 


10 




8 


12 


3 


3 




Florida .... 


8 


10 




S 


20 


5 


2 




Georgia .... 


7 


8 




P 


7 


6 


4 




Idaho 


7 


12 




S 


6 


5 


4 




nUnois .... 


5 


7 




s 


20 


10 


5 


Indiana .... 


6 


8 




p 


20 


10 


6 


Iowa 


6 


8 




s 


20 


10 


5 


Kansas .... 


6 


10 




p 


5 


5 


3 




Kentucky . . . 


6 


6 




p 


15 


15 


2 




Louisiana . . . 


5 


8 




8 


10 


5 


3 




Maine .... 


6 


Any 




S 


20 


6 


6 




Maryland . . . 


6 


6 




P 


12 


3 


3 




Massachusetts 


6 


Any 




8 


20 


6 


6 




Michigan . . . 


5 


7 


G 


8 


6 


6 


6 




Minnesota . . . 


7 


10 




P 


10 


6 


6 




Mississippi . . 
Missonii. . . . 


6 


10 


G 


P 


7 


6 


3 




6 


8 




8 


10 


10 


5 




Montana . . . 


8 


Any 




8 


10 


8 


5 




Nebraska . . . 


7 


10 




8 


5 


5 


4 




Nevada .... 


7 


Any 


G 


P 


6 


4 


4 




New Hampshire . 


6 


6 




S 


20 


6 


6 




New Jersey . . 


6 


6 




S 


20 


6 


6 




New Mexico . . 


6 


12 




s 


7 


6 


4 




New York . . . 


6 


6 




s 


20 


6 


6 




North Carolina . 


6 


6 


G 


s 


10 


3 


3 




North Dakota . . 


7 


12 




s 


10 


6 


6 




Ohio 


6 


8 




s 


16 


15 


6 




Oklahoma . . . 


7 


12 




s 


5 


5 


3 




Oregon .... 


6 


10 




8 


10 


6 


6 




Pennsylvania . . 


6 


6 




8 


5 


6 


6 




Rhode Island . . 


6 


Any 




S 


20 


6 


6 




South Carolina . 


7 


8 


G 


S 


20 


6 


6 




South Dakota . . 


7 


12 


G 


S 


10 


6 


6 




Tennessee . . . 


6 


6 




S 


10 


6 


6 




Texas 


6 


10 


G 


p 


10 


4 


2 




Utah 


8 


Any 




8 


8 


6 


4 




Vermont . . . 


6 


6 




S 


8 


6 


6 




Virginia. . . . 


6 


6 




S 


20 


5 


2 




Washington . . 
West Wrginia . 


6 


12 




S 


6 


6 


3 




6 


6 




S 


10 


10 


3 




Wisconsin . . . 


6 


10 




S 


20 


6 


6 




Wyoming . . . 


8 


12 




p 


5 


5 


3 





* Unless due on Sunday or Monday holiday, in New CasUe Co, 
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INTEREST LAWS AND STATUTES OF LIMITATION 

342. The table on page 254 gives for each state and 
territory of the United States and the District of Colum- 
bia the legal rate, the maximum contract rate, the statute 
of limitation, the time for payment of a note or draft 
falling due on Sunday or on a legal holiday, and whether 
or not grace is allowed. 

The following notation is used in the table : 
P represents previous business day; S, the succeeding 
business day ; and G, three days of grace. 

Note 1. By the statute of limitation is here meant the period of time 
from the date of the last acknowledgment of the debt, within which suit 
mast be brought to collect a debt overdue. 

Note 2. By maximum contract rate is meant the highest rate of interest 
that the law allows to be contracted for and collected. 

BANK DISCOUNT 

343. Bank discount is the amount deducted by a bank 
for paying a note or a draft before it is due. It is the 
simple interest on the face of the note or draft, generally 
from the day of discount to the day of maturity, which 
time is called the term of discount. The proceeds is the 
sum discoimted less the discount. 

Note 1. In Pennsylvania, Delaware, Maryland, Missouri, and the Dis- 
trict of Columbia, the day of discount as well as the day of maturity is counted 
in reckoning the term of discount. 

NoTB 2. Some banks occasionally discount interest-bearing notes. The 
discount is then reckoned on the amount of the note at maturity instead of 
on the face. 

Note 8. The rate of discount charged by a bank is usually the legal 
rate of interest prevailing in the state. 
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Illiistrative Examples 

1. A note dated January 15, 1913, payable in 6 months, 
was discounted at a Pennsylvania bank February 2, 1913. 
Find the discount and the proceeds if the face of the note 

was $150. 

ExpLanation : 

6 months after January 16, 1913, or July 16, 1913, was the date of 

maturity. 
February 2 was the date of discount. 
.*. 164 days = the term of discount (sec. 343, note 2). 
6 %, the legal rate in Pennsylvania, is the rate of discount. 
$0,027^ = the bank discount on $1 for 164 days. 
160 X $0,027^, or $4.10 = the required bank discount 
$ 150 - $4.10, or $ 145.90 = the proceeds. 

2. Find the proceeds of a note of $ 250 dated Sept. 1, 
1912, payable in 6 mo. with interest at 5 %, if this note 
was discounted at a New Hampshire bank Dec. 31, 1912. 

Explanation : 

$250.00 = the face of the note. 

6.25 = the interest for 6 mo. at 5 %. 
$256.25 = the amount of the note at maturity. 

2.56 = the bank discount for 60 da. at 6 %. 
$263.69 =3 the proceeds. 

Exercise 87 
Find the proceeds of the following notes : 

Date Time Face Discoonted 

1. June 1 4 mo. $ 600 June 4, in New York 

2. May 16 90 da. $200 May 16, in Maryland 

3. Mar. 12 60 da. $260 Mar. 13, in Pennsylvania 







I 
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Date 


Time 


Face 


Dieconnted 




4- 


Jan. 15 


4 mo. 


$225 


Jan. 16, in Ohio 




S- 


Feb. 1 


90 da. 


$150 


Feb. 1, in Michigan 




6. 


Feb.l 


4 mo. 


$120 


Feb. 5, in Idaho 




7. 


Oct. 20 


90 da. 


$500 


Oct. 20, in Nebraska 




8. 


Sept. 1 


3 mo. 


$200 


Sept. 1, in Massachusetts 


9- 


Julyl 


4 mo. 


$318 


July 1, in Maine 




10. 


Oct. 2 


90 da. 


$150 


Oct. 9, in Indiana 




II. 


Sept. 1 


3 mo. 


$100 


Sept. 15, in Oregon 




12. 


Sept. 30 


90 da. 


$155 


Oct. 1, in West Virginia 


13- 


Nov. 1 


3 mo. 


$462 


Nov. 2, in Washington 


14. 


Jan. 15 


90 da. 


$268 


Jan. 16, in Vermont 






Find the 


proceeds of the following notes : 












Date of Rate of 




Face 


Date 


Time 


Interest Discooxit Discount 


IS- 


$200 


Feb. 1 


6 mo. 


5 % June 1 


6% 


16. 


$350 


June 1 


6 mo. 


^ % Oct. 15 


6% 


17. 


$500 


Mar. 1 


9 mo. 


4^ % June 15 


6% 


18. 


$275 


Apr. 1 


9 mo. 


4 % Nov. 1 


6% 


19. 


$250 


Aug. 1 


6 mo. 


5 % Jan. 2 


6% 


20. 


$218 


Aug. 1 


6 mo. 


4 % Nov. 1 


6% 



21. Find the proceeds of a note dated Mar. 10, pay- 
able in 60 da., if the face of the note was $ 600 and it 
was discounted Mar. 10 at a New Jersey bank. 

22. Find the proceeds of a note of $268 dated May 2 
and payable in 30 da., if it was discounted at an Illinois 
bank on May 10. 

23. Find the proceeds of a note of $ 240 dated Sept. 19, 
1912 and payable 6 mo. after date with interest at 5 %, 
if the note was discounted at a Pennsylvania bank Jan. 2, 
1913. 
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24. What should be the face of a note payable 60 da. 
after date to yield proceeds of $ 350, if discounted at a 
New York bank on the day the note was made ? 

SuoGBSTioK. $0.01 = the discount on $ 1 for 60 da. 

$0.99 = the proceeds of $1 of the note. 
$350 = the entire proceeds. 
$350 -H .99 = the required face. 

25. What should be the face of a note dated June 1, 
and payable in 60 days, to yield $100 proceeds, if dis- 
counted at a Pennsylvania bank on the date the note was 
made? 

26. What should be the face of a 3 months' note dated 
Jan. 12 to yield proceeds of $ 300 when discounted at an 
Indiana bank on the date the note was made ? 

DOMESTIC EXCHANGE 

344. Exchange is the process of making payments by 
drafts. Exchange between two places in the same country 
is domestic exchange. 

346. When the merchants and banks of one city, as Chicago, owe 
those of another city, as New York, to such an extent that gold must 
be sent from Chicago to New York to settle the balances, drafts 
drawn on merchants and banks in New York by those of Chicago 
will sell at a premium in Chicago ; and drafts drawn by merchants 
and banks in New York on those of Chicago will sell at a discount 
in New York. 

346. Premiums and discounts on drafts are usually 
reckoned as a certain per cent of their face value. 

Thus, if a sight draft of $200 is sold at a premium of ^ %, each 
dollar of the face is sold for $1.00|; but if sold at a discount of 
^ %, each dollar of the face is sold for $0.99^. 
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347. When exchange is at a premmm, a time draft ia worth its 
face minus the bank discount for the time the draft has yet to run, 
plus the exchange premium. When exchange is at a discount, a time 
draft is worth its face, minus the bank discount for the time the 
draft has yet to run, minus the exchange discount. 

Thus, the cost in New York of a $ 500 draft due in 60 days, ex- 
change \ % premium, may be found as follows : 

$ 0.01 = the bank discount on $ 1 for 60 da. at the legal rate. 
0.99 = the cost of $ 1 of the face, if exchange were at par. 
0.0025 = the premium on $ 1 of the face. 

$ 0.9925 = the cost of $ 1 of the face. 

500 X $ 0.9925, or $ 496.25 = the cost of the draft. 

Remark. If exchange were at {^ % discount, the cost of each 
$ 1 of the face would be $ 0.9875. 

Exercise 88 

1. Find the cost of a sight draft for $250 when ex- 
change is at a premium of ^%. 

2. Find the cost of a sight draft for S318 when ex- 
change is at a discount of ^%. 

3. What is the cost of a 60 days' sight draft for $ 150 
when exchange is at a discount of |- % ? 

4. What is the cost of a 30 days' sight draft for $ 275 
when exchange is at a premium of f % ? 

5. Find the proceeds of a draft for $ 220 payable 90 
days after sight, if discounted at a Richmond bank* on the 
day of acceptance, exchange being |- % premium. 

6. What is the cost in Cincinnati on June 1 of a 
draft for $ 200 payable 30 days after sight and accepted 
May 24, exchange being ^ % discount ? 
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RATIO 

348. The ratio of one number or amount to another is 
the result obtained by finding how many times the first, 
called the antecedent, contains the second, called the con- 
sequent, as a measure. 

349. The sign of ratio is the colon ( : ). 

Thus, the expression 12 yd. : 3 yd. denotes that the number of 
times that 12 yd. contains 3 yd. as a measure is to be found. 12 yd. 
is the antecedent and 3 yd. is the consequent. The expression is 
read, the ratio of 12 yd. to S yd. 

Remark. The expression 12 yd. : 3 yd. is called a ratioy and may 
also be read 12 yd. measured by 3 yd. 

360. The antecedent and the consequent of a ratio are 
called its terms. 

361. It is evident from Section 43 that : 

(1) Finding the ratio is simply finding the quotient in compara- 
tive division. 

(2) The antecedent corresponds to the dividend and the conse- 
quent to the divisor. 

(3) If one term of a ratio is an amount^ the other must be a 
similar amount. 

(4) The ratio is always a number. 

260 
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362. A ratio may be written as a fraction whose nu- 
merator is the antecedent and whose denominator is the 
consequent. 

353. The inverse of a ratio is the ratio resulting from an 
interchange of terms. 

Thus, the inverse of 4 : 5 is 5 : 4. 

354. It is evident that 12 bu. contains 3 bu. as many times as 12 
contains 3 ; hence, 

12 bu. : 3 bu. = 12 : 3, or 12 -- 3. [§ 43] 

The ratio of two similar amounts equals the number of 
units in the antecedent divided by the number of units tn 
the consequent. 

355. From Sections 86 and 87 it follows that : 

Multiplying or dividing both terms of a ratio by the same 
number does not change the value of the ratio. 

356. A ratio is in its simplest form when its terms are 
prime to each other. 

Exercise 89 

1. Find the ratio of 4^ bu. to 2 bn. 

Thus, 4^ bu. : 2 bu. = 4^ ^ 2, or 2^. 

2. Find the ratio of 4 qt. to 2^ gal. 

Thus, 4 qt. : 2j gal. = 4 qt. : 10 qt. 
= 4 -«- 10, or |. 
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Find the ratio of : 
3. 2:5 4-2^:5 5. 4 : 3f 

6. 3iyd.:15yd. 7. fhr.:ljhr. 8. $f:$| 

Find the missing antecedent (a), consequent (c), or 
ratio (r): 

10 a „ 15 ^ i 

9. -7- = r 10. ^ = 12 II. — = 5 12. 4 = r 

4 4 c 4 

13. ?=2 14. -=T 15.^ = 4 16. ; = .25 
^ c 4 c o 

17. In a period of eight years recently, certain food- 
stuffs advanced in price as given below ; state at sight the 
ratio of the first price to the second : 

(1) Tomatoes per can from 8 / to 12/^. 

(2) Peas per can from 10/^ to 12/. 

(3) Com per can from 6 / to 10 /. 

(4) Apricots per pqund from 20 /^ to 25 /. 
(6) Lamb chops per pound from 20 /^ to 28^. 

18. Find the ratio of a short ton to a long ton. 

19. A cubic foot of water weighs 62.5 lb. and a cubic 
foot of platinum weighs 1345.625 lb. ; find, correct to the 
nearest hundredth, the ratio of the weight of platinum to 
that of water. 

20. The ratio of a cubic foot to a stricken bushel is 
about ^. How many cubic feet are there in a bin that 
holds 160 stricken bushels ? 
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PROPORTION 

367. An expression of equality between two equal ratios 
is called a proportion. 

Thus, 2 : 3 = 6 : 9 is a proportion, and may be read, the ratio of 2 
to 3 equals the ratio of 6 to 9. 

368. Since each of the two ratios in a proportion, has 
two terms, a proportion has four terms ; the first and fourth 
are called the extremes, the second and third the means, 
the first and third the antecedents, and the second and 
fourth the consequents. 

369. The ratio of two similar amounts may equal the 
ratio of two other similar amounts ; and the two ratios 
together form a proportion. 

Thus, 12 yd. : 3 yd. = $ 8 : $ 2, since each ratio is 4. 

360. From Section 354 we have: 

12 yd. : 3 yd. = 12 : 3, and $ 8 : $2 = 8 : 2; 

therefore, the proportion 12 yd. : 3 yd. = $8 : $2 may be written, 

12:3 = 8:2, 

which is called a numerical proportion; that is, a proportion whose 
terms are all numbers. 

361. The proportion 8 : 12 = 2 : 3 may be written y\j^ = | ; multi- 
plying both members of the equation by 12 x 3, we have 

;g x3 x8 ^ 12xgx2 . 

that is, 3 X 8 = 12 X 2 ; therefore : 

In any numerical proportion the product of the means 
equals the product of the extremes. 
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362. From 8:12=2:3 
we have 8 x 3 = 2 x 12 ; 

also, 8 = ^-^— ^, and 2 = ?^; therefore : 

T. In a numerical proportion one extreme equals the 
product of the means divided by the other extreme. 

2.' In a numerical proportion one mean equals the prod- 
uct of the extremes divided by the other mean. 

Exercise 90 

In these examples x stands for the missing term ; find 
the value of x : 

I. a;:8 = 4:16 2. 9:a;=12:8 

3. 32:16 = x:2 4. 20:25 = 100:a: 

5. a;:^=6:12 6. |:a;=2:| 

7. «: 3^=10^: 15 8. 37^: 62^ = 5 :x 

9. Sa;:$5^=$12:$18 10. 10 yd. : 3^ yd. = a: : 2 

II. $a;:$87^=6yd.:7yd. 12. lbu.:2^ bu.= $x: $10 

Types of Proportion Problems Considered * 

363. First Type. If 6 lb. of sugar cost 30^, 12 lb. at 

the same rate would cost 60^. 

The statement may be abridged thus : 



Weight 


Cost 


6 1b. 


30^ 


121b. 


60^ 
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Observe : 

(1) That when the weight is 6 lb., the corresponding cost is 30^. 

(2) That when the weight is 12 lb., the corresponding cost is 60^. 

(3) That6:12 = 30:60. 

(4) That the ratio of the two values of weight equals the ratio 
of the corresponding values of cost. 

(5) If any term of (3) were missing, it could be represented by x 
and found. 

364. Two quantities are said to be directly proportional 
when the ratio of any two values of the one equals the ratio 
of the corresponding values of the other. 

366. Second Type. If 6 lb. of sugar can be bought for 
a certain sum when sugar is 5^ per pound, 3 lb. can be 
bought for the same sum when sugar is 10 ^ per pound. 

The statement may be abridged thus : 



Weight 


Cost 


6 1b. 


5^ 


31b. 


10^ 



Observe : 

(1) That when the weight is 6 lb., the corresponding price per 
pound is 5^. 

(2) That when the weight is 3 lb., the corresponding price per 
pound is 10^. 

(3) That 6 : 3 = the inverse of 5 : 10; that is, 6 : 3 = 10 : 5. 

(4) That the ratio of the two values of weight equals the inverse 
of the ratio of the corresponding values of the price per pound. 

(5) If any term of (3) were missing, it could be represented by x 
and found. 
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366. Two quantities are inversely proportional when the 
ratio of any two values of the one equals the inyerse of the 
ratio of the corresponding values of the other. 

367. Test to determine to which type a problem of pro- 
portion belongs : 

(1) If when the second quantity is increased the first is also in- 
creased; the first is directly proportional to the second. 

(2) If when the second quantity is increased the first is decreased, 
the first is inversely proportional to the second. 

Illustrative Examples 

1. Find the cost of 20 yd. of cloth, if 5 yd. cost $ 15. 

Explanation : 

Cost Length 

$x 20 yd. 

$15 6 yd. 

The cost is directly proportional to the length ; for if the length be 
increased; the cost will be increased ; therefore : 

x: 15 = 20: 5, 

,^15X20^^^^ 
o 
.-. $60 = the cost. 

2. If a train running 40 mi. per hour runs a certain 
distance in 4 hr., in what time will it run the same distance 
if it runs 30 mi. per horn* ? 

Explanation : 
Time Rata 

aj hr. 30 mi. 

4 hr. 40 mi. 
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The time is inversely proportional to the rate ; for if the rate be 
increased, the time will be decreased ; therefore : 

aj : 4 = 40 : 30. 

/. 5^ hr. = the time. 

Exercise 91 

1. In the following tell whether the first quantity 
named is directly or inversely proportional to the second : 

(1) The cost of land and the quantity bought. 

(2) The quantity of land bought for a certain price and the cost 
per acre. 

(3) The principal on interest and the interest earned. 

(4) The time required to go a certain distance and the speed. 

(5) The time required to do work and the force. 

(6) The quantity of work done in a day and the force working. 

(7) The force required to do a piece of work and the time. 

2. Steers should be fed 2.84 lb. of hay, or its equiva- 
lent, for each 100 lb. of their live weight. How much 
hay, or its equivalent, should be fed per day to a steer 
which weighs 1050 lb. ? 

3. If a 10-acre field of com produces 600 bushels, 
what should a 6-acre field produce at the same rate ? 

4. When coal is retailing at $0.38 per 100 lb., how 
much is that per ton of 2000 lb. ? 

5. When hay is selling for $ 24 per ton, what should be 
charged for 1750 lb. of hay ? 
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6. When hair for plastering is sold at the rate of 
$ 0.25 per 7 lb., how much can be bought at the same rate 
for S 1.50? 

7. When 2^ in. on a certain scale represent 100 mi., 
what distance is represented on the same scale by 15 in.? 

8. It is estimated that 100 lb. of hay possesses the 
same feeding value as 58 lb. of barley ; how much barley 
has the same feeding value as 1 T. of hay ? 

9. If an arc of SO'' measures 6 in., what should an arc 
of 100° on the same circle measure ? 

10. If $1.50 will buy a certain quantity of sugar when 
it sells for $0.05 per pound, what would the same quantity 
cost when sugar sells at $ 0.08 per pound ? 

11. If a train running 40 mi. an hour runs a certain 
distance in 5 hr., in what time will it run the same dis- 
tance at the rate of 25 mi. per hour ? 

12. A certain sum will buy 100 lb. of sugar at $ 0.05 a 
pound ; what weight will the same sum buy if the sugar 
is sold for $ 0.06 J a pound ? 

13. An Edison incandescent lamp burning 4 hr. each 
night will last about 200 nights ; how many nights would 
it last if it were burned 3 hr. each night ? 

14. In a plan of a farm 6.25 in. is made to represent a 
side 1.05 rd. long; what would represent a side 8.4 rd. long? 

15. If 40 bu. of grain will last a herd of cows a vireek 
when each is fed 4 qt. per day, how long would the same 
quantity last them, if each were fed 5 qt. per day ? 



I 
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i6. A farmer's crop of 240 bu. of oats weighs 30 lb. to 
the bushel; if he sells it to a miller who takes 32 lb. 
to the bushel, for how many bushels should the fanner 
be paid? 

PROPORTIONAL PARTS 

Illustrative Examples 

1. Divide 1260 into parts proportional to 2, 3, and 4. 

Explanation : 

The number is to be divided into 2 + 3 + 4, or 9 equal parts. 
Then two of these parts, or | of 1260, or 280 = the first part. 
And 3 of these parts, or f of 1260, or 420 = the second part. 
And 4 of these parts, or f of 1260, or 560 = the third part. 
Check : 280 + 420 + 660 = 1260. 

2. Two numbers are to each other as 7 is to 2, and 
their difference is 75. What are the numbers ? 

Eocplanation : 

Let I represent the larger and a the smaller. 
Then 1:8 = 7:2. 
21 = 7 8, 

1 = 1,8. 
8 = 8. 

Z — a = f a, or 75. 

^8 = 15. 

8 = 30. 
I a, or Z = 105. 
Check: 106-30 = 76. 
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Exercise 92 

1. Divide $ 1250 into parts proportional to 3 and 2. 

2. Divide 500 into parts proportional to 2, 3, and 5. 

3. The sum of 2 numbers is 480, and the larger is to 
the smaller as 9 is to 7. What are the numbers ? 

4. The difference of two numbers is 50, and the larger 
is to the smaller as 6 is to 5. What are the numbers ? 

5. A and B together invested $225. A invested $ 7 
as often as B invested $ 3. How much did each invest ? 

6. Divide 20 into parts proportional to ^ and ^. 

Suggestion. 1st part : 2d part = ^ : ^ = 3 : 2. 

7. Solder for lead consists of 1 part tin to 1^ parts 
lead ; how much of each of these substances is necessary 
to make 5 lb. of solder ? 

8. A, B, and C 'are charged $ 36 freight on a shipment 
of potatoes, of which A shipped 200 bu., B 300 bu., and 
C 500 bu. ; how much should each pay ? 

9. Three men received $ 62.50 for husking a field of 
com ; the first husked 300 shocks, the second 450 shocks, 
and the third 500 shocks ; how much should each receive ? 

10. After ducklings are 10 days old, a good feed for 
them consists of the following parts by weight : 

3 parts bean 1^ parts beef scrap 

1 part corn meal 2^ parts green food 

1 part flour 

How many pounds of each ingredient are there in 360 lb. 
of this mixture ? 
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PARTNERSHIP 

368. A partnership is an association of individuals, 
called partners, for the transaction of business. 

Note. A partnership is sometimes called a firm. 

369. The capital stock is the amount which the partners 
invest in the business. 

Note. The assets of a firm are all the property belonging to the firm. 
The liabiUties are all the debts of the firm. 

370. When the shares of the partners are invested for equal 
times, gains and losses are distributed among the partners in pro- 
portion to their respective shares. 

371. When the shares of the partners are invested for unequal 
times, gains and losses are distributed among the partners in propor- 
tion to their respective shares and times, except when by special 
agreement some other plan is adopted. 

Illustrative Examples 

I. A, B, and C form a partnership, A investing $ 600, 

B $ 800, and C $ 1000. Divide a gain of $ 300 among 

them. 

Explanaiion : 

$ 600 + $ 800 -f- $ 1000, or $ 2400 = the capital stock. 
\ of the capital stock = A's investment. 
\ of the capital stock = B's investment, 
-j^ of the capital stock = C's investment. 

$ 300 = the gain to be divided. 

The gain is distributed in proportion to the investments. 

.-. I of $ 300, or $ 75 = A's gain. 

i of $300, or $100 = B's gain. 

^ of $ 300, or $ 126 = C's gain. 
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2. Three boys invested their savings in a news stand ; 
A invested $50 Jan. 1, B $30 Mar. 1, and C $20 
Aug. 1. At the end of the year they had a profit of $ 80 
to divide among them ; find each one's share. 

Ea^planatum : 

A's capital was invested 12 mo., B's 10 mo., and C's 5 mo. 
A's gain = the gain on $50 for 12 ma, or the gain on $ 600 for 1 mo. 
B's gain = the gain on $ 30 for 10 mo., or the gain on $ 300 for 1 mo. 
C's gain = the gain on $ 20 for 5 mo., or the gain on SlOO for 1 mo. 
The total gain = the gain on $ 1000 for 1 mo. 
The total gain = $80. 
f of $80, or $48 = A's gain. 
^ of $80, or $ 24 = B's gain. 
-^ of $80, or $8 = C's gain. 

Exercise 93 

1. Three men invested jointly $3000 in a creamery. 
At the end of the first year their gains were $ 1500. The 
first invested $800, the second $1000, and the third 
$ 1200 ; find each one's share of the profit. 

2. A and B in partnership gain in 1 year $8560. A 
contributes $8000 and B $7000. A is to retain 25% of 
the profits for managing the business ; how much of the 
balance should each receive ? 

3. A merchant failing in business has property to the 
value of $ 3200. He owes A $ 4500, B $ 2500, and C 
$ 2000 ; how much should each receive ? 

4. A, B, and C established a coal yard, A furnishing 
$5000, and B $4000. C's gain for the first year was 
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$ 198. Find C's capital and A's and B's gain, if the total 
capital was $ 18,900. 

5. A and B formed a partnership, A putting in 
$600 for 18 months, and B $800 for a year. They 
gained $ 510 ; what was each partner's share of the 
gain? 

6. A, B, and C formed a partnership. A invested $ 500 
on Jan. 1, B $ 400 on Mar. 1, and C $ 300 on July 1. 
At the end of the year they had gained $ 555 ; what was 
each partner's share of the gain ? 

7. A, B, and C take the contract for building a public 
road. A furnishes 12 men for 60 days, B 20 men for 40 
days, and C 10 men for 8 days. They receive for the 
work $ 4200, of which A is paid $ 200 for supervising the 
work ; how much of the balance should each of the men 
receive ? 

Suggestion. The work of 12 men for 60 days equals the work 
of 720 men for 1 day. 

8. A, B, and C contracted to do a piece of work. A 
sent 24 men for 45 da., B 40 men for 25 da., and C 35 
men for 42 da. If the sum paid for doing the work was 
$ 10,650, find each partner's share. 

9. A, B, and C invested jointly $3000. A's capital 
was invested 12 mo., and his gain was $ 144 ; B's capital 
was invested 8 mo., and his gain was $ 144 ; C's capi- 
tal was invested 6 mo., and his gain was $ 180. Find 
the capital of each. 
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POWERS 

372. The square of a number is the result of using the 
number twice as a factor. 

Thus, the square of 2 equals 2 x 2, or 4 ; the square of ^ equals 
^ X ^, or ^; the square of .3 equals .3 x .3, or .09. 

373. The cube of a number is the result of using the 
number three times as a factor. 

Thus, the cube of .5 equals .5 x .6 x .6, or .125. 

374. A small figure called an exponent, written to the 
right and above a number, denotes how many times the 
number is to be used as a factor. 

Thus, 7', read 7 squared^ equals 7 X 7, or 49; and 7*, read 7 cubed, 
equals 7 x 7 x 7, or 343. 

Exercise 94 

1. Name the square of each number from 1 to 12. 

2. Name the square of each of the nine tens. 

3. Name the square of each of the nine hundreds. 

4. Name the cube of each number from 1 to 5 inclusive. 

5. Name the square and also the cube of •^; ^; J; ^; 
.2; .3; .5; f; |; .1; .01; .001. 

274 
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Find the square and also the cube pf each of the following : 
6. 14 7. 37 8. 45 9. 123 10. 417 

II. 841 12. f 13. 6i 14. i IS- 87^ 

16. .75 17. .461 18. .079 19. 4.97 20. .0025 

SQUARE ROOT 

376. The square root of a number is a number whose 
square is the given number. 

Thus^ the square root of 49 is 7, since 7' = 49 ; the square root of 
a is f since (|)« = ^f 

376. The symbol V, called the radical sign, written be- 
fore a number, indicates that the square root of the number 
is to be taken. 

Thus, V^ read the square root of 9, equals 3. 

Exercise 96 

1. Name the square root of: 25; 9; 16; 121; 36; 
81; 49; 100; 144. 

2. Name the square root of: ^; ^; |^f ; ff ; .01; 
.25; .81; .64. 

3. Find the square root of: .0004; .0009; .0016; 
.0025; .0036; .0049; .0064; .0081. 

4. Find the square root of 441. 

Thus, 441 =3x3x7x7, 

= (3 X 7) X (3 X 7), 
= 21x21; 
therefore, VHl = 21. 
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Find the square root of : 
5. 196 6. 225 7. 484 8. 1089 

9. 1225 10. 1296 II. 2601 12. 3025 

13. Extract the square root of 576. 

Suggestion. 576 =2x2x2x2x2x2x3x3. 
Now take one of each two equal factors and multiply them to- 
gether. 

Extract the square root of : 

14. 2025 15. 1296 16. 1764 17. 11025 

18. Find the length of a square that contains 64 sq. ft. 

Suggestion. Since the area of a square is the square of the 
number of units in its length, the number of units in its length is 
equal to the square root of its area. 

Find the lengths of squares that contain : 

19. 100 sq. rd. 20. 625 sq. yd. 21. .0025 sq. mi. 

General Rule for extracting Square Root 

377. The square root of numbers may be found by the 
following rule : 

1. Point off the number into periods of two figures each, 
beginning with the units. 

2. Take the square root of the nearest square number 
below that expressed by the first period on the left for the 
first figure of the root, 

3. Subtract the square of the first figure of the root 
from the first period of the number and annex the next 
period to the remainder for a dividend. 
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4. Take twice the root found, as a trial divisor, and 
divide the dividend, exclusive of the right-hand figure, by 
it for the next term of the root. 

5. Annex the last figure of the root now found to the 
trial divisor for the complete divisor. 

6. Multiply the complete divisor by the last figure of 
the root now found and subtract the product from the 
remainder. 

7. If the root is not fully found, repeat the above 
processes until all the periods of the number have been 
used. 

8. Should a cipher occur in the root, annex a cipher to 
the trial divisor to form the next trial divisor, and bring 
down the next period. 

Illustrative Examples 
I. Extract the square root of 217156. 

Explanation : 

21'71'56 I 466 Point off the number into periods of two 

16 figures each, beginning at units. The 

571 greatest number whose square is con- 

516 tained in 21 is 4, which is the first 



926 5556 figure of the root. Square 4; subtract 

5556 the result from 21, and annex 71, the 

next period, to the remainder, making 
the dividend 571. Double 4, the root found, for a trial divisor. 
Divide 571, exclusive of the right-hand figure, by 8 for the next 
figure of the root, which is found to be 6. Annex 6 to 8, making 
the complete divisor 86. Multiply 86 by 6, the last figure of the 
root found ; subtract the product 516 from 571, and annex 56, the 
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last period, to the remainder, making the next dividend 5556. 
Doable 46, the root already founds for a trial divisor. Divide 5556, 
exclusive of the right-hand figure, by 92 for the next figure of the 
root, which is found to be 6. Annex 6 to 92, making the complete 
divisor 926. Multiply 926 by 6, the last figure of the root found, 
and subtract the product from 5556 ; nothing remains. Therefore, 
the square root of 217156 is 466. 

2. Extract the square root, correct to hundredths, of 
142.3. 



1'42'.30'00'00 1 11.928 
1 



21 


42 
21 


229 


2130 
2061 


23 


.82 


6900 
4764 


23848 


213600 



Suggestion. Point off the num- 
ber into periods of two figures 
each, rightward and leftward from 
the decimal point. The square root 
is found to be nearer 11.93 than 
11.92 ; hence, the result is taken to 
be 11.93. 



Exercise 96 
Extract the square root of : 
I. 1024 2. 7396 3. 217156 

5. 2116 6. 9025 7. 258064 

9. 3481 10. 14161 II. 318096 



4. 

8. 

12. 



498436 

577600 
643204 



Extract the square root of : 
13. 53.29 14. 7.7284 15. 5852.25 16. 65.2864 

Extract the square root, to the nearest hundredth, of : 
17. 32 18. 321 19. 3.42 20. .023 

21. Extract the square root of ^j. 

Suggestion. Since f X | = ^f, the square root of ^f = ^. 



MENSURATION OF PLANE SURFACES 279 

Note. If a fraction in its lowest terms is a perfect square, its terms 
are perfect squares. When the terms of a fraction in its lowest terms are 
Dot perfect squares, it is best to reduce it to a decimal before extracting the 
square root. 

Extract the square root of : 
22. {^ 23. ffl 24. 7^ 25. ^ to hundredths 

MENSURATION OF PLANE SURFACES 

(Lines, angles, the square, and the rectangle have been treated; see Sec- 
tions 128-143.) 

General Definitions 

378. Anything that has length and breadth without 
thickness is called surface. 

379. A surface on which any number of straight lines 
can be drawn in different directions is called 
a plane surface, or a plane. 

380. Any portion of a plane surface bounded 
by straight lines is called a polygon. polygon 

381. The points in which the sides of a polygon meet are the 
vertices, the sum of the sides is the perimeter, and a line joining 
two vertices, but not forming a side, is a diagonal. 

382. Polygons are classified according to the number of 
their sides ; some of the classes are triangleSj quadrilaterals y 
pentagons^ hexagons^ and octagons. 




TRIANGLE QUADRILATERAL PENTAGON HEXAGON OCTAGON 
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(1) A triangle is a polygon of three sides. 

(2) A quadrilateral is a polygon of four sides. 

(3) A pentagon is a polygon of five sides. 

(4) A heicagon is a polygon of six sides. 

(5) An octagon is a polygon of eight sides. 



Triangles 

384. Triangles are classified according to angles, into 
right triangles^ acute triangles, and obtuse triangles. 






Right Triang/e /Icute Triangle Obtuse Triangfe 



386. (1) A right triangle is a triangle which has a right angle. 
The side opposite the right angle is called the hypotenuse. 

(2) An acute triangle is a triangle whose angles are all acute. 

(3) An obtuse triangle is a triangle which has an obtuse angle. 

386. Triangles are classified according to sides, into ejwi- 
lateral triangles, isosceles triangles, and scalene tria7igles. 





Equiiateral isosceles 




Scalene 



ZVl. (1) An equilateral triangle is a triangle all of whose sides are 
equal. 

(2) An isosceles triangle is a triangle two of whose sides are equal 

(3) A scalene triangle is a triangle no two of whose sides are 
equal. 
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388. The base of a triangle is the side upon which it is supposed 
to stand, and the altitude is the 
perpendicular drawn from the 
vertex opposite the base to the 
base, or the base extended. 




BASE 



BASE 



BASE 




Important Facts 

1. In a right triangle the square of the 
hypotenuse equals the sum of the squares of 
the other two sides. 

Thus, the square whose side is AC contains as 
many square units as the two squares whose sides 
are AB and BC. 

2. Tlie sum of the angles of a triangle is ISO"". 

3. The angles opposite the equal sides of an isosceles 
triangle are equal. 

4. Uach angle of an equilateral triangle is 60''. 

5. If a right triangle has an angle of 30°, the side oppo- 
site this angle is one half the hypotenuse. 



B 



Quadrilaterals 

889. Quadrilaterals are divided into parallelograms, 
trapezoidsy and trapeziurris. 

890. (1) A parallelogram is a quadrilateral 
whose opposite sides are parallel 

(2) A trapezoid is a quadrilateral two, and only / X^ 
two, of whose sides are parallel. 

(3) A trapezium is a quadrilateral no two of 
whose sides are parallel. 



.\:z^ 
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391. The side on which a parallelogram is supposed to rest is 
called the base^ and the perpendicular drawn from the side opposite 
the base to the base is called the altitude. 

392. The parallel sides of a trapezoid are called the bases, and the 
perpendicular joining the bases is called the altitude. 

Parallelograms 

393. Parallelograms are divided into rectangles and rhmr 
holds. 



394. (1) A rectangle is a parallelogram whose 
angles are right angles. A rectangle whose sides 
are all equal is a square. 

(2) A rhomboid is a parallelogram whose angles 
are not right angles. A rhomboid whose sides 
are all equal is a rhombus. 



\ \ 



Important Facts 

1 . The opposite sides of a parallelogram are equal. 

2. The sum of any two adjacent angles of a paraileh- 
gram is ISO"". 

3. The diagonals of a parallelogram bisect each other. 

4. A diagonal of a parallelogram divides the parallelo- 
gram into two equal triangles. 

5. The diagonals of a rectangle are equal. 

Regular Polygons 

396. A regular polygon is a polygon whose sides and 
whose angles are equal. 

396. The center of a regular polygon is a point within equally 
distant from the vertices ; as the point O. 
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397. A radius of a regular polygon is a straight line drawn from 
the center to a vertex ; as OA. 

^ (\ 

398. An apothem of a regular polygon is 

a perpendicular drawn from the center to a 
side ; as OG. 

Important Facts 

1. The radii of a regular polygon 
are equal. ^ 5" 

2. The apothems of a regular poly- ^ Regular Polygon 
go7i are equal. 

3. The radii of a regular polygon divide it into equal 
isosceles triangles. 

4. The side of a regular hexagon equals the radius* 

5. The apothem of a regular hexagon equals | Vg times 
the radius. 

Exercise 97 

1. Cut from paper or cardboard figures like those 
shown in Section 382, and learn their names. 

2. Cut from paper or cardboard triangles like those 
shown in Section 384, and learn their names. 

3. Cut from cardboard triangles like those shown in 
Section 386, and learn their names. 

4. If the base of a right triangle is 2 and its altitude is 
1, what is the square of its hypotenuse ? 

5. Two angles of a triangle are 60° and 70°; what is 
the third angle ? 
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6. The angle opposite one of the equal sides of an 
isosceles triangle is 50° ; how many degrees are there in 
each of the other angles of the triangle ? 

7- One angle of an equilateral triangle is 60° ; how 
many degrees are there in each of the other angles ? 

8. If one angle of a right triangle is 20°, how many 
degrees are there in each of the other angles ? 

9. One angle of a triangle is 100° and another is 30° ; 
is the third angle acute, right, or obtuse ? 

10. Two angles of a triangle are 20° and 50°; is the 
third angle acute, right, or obtuse ? 

11. Two angles of a triangle are 30° and 60°; is the 
third angle acute, right, or obtuse ? 

12. Cut from paper or cardboard quadrilaterals like 
those shown in Section 390, and learn their names. 

13. Cut from paper or cardboard parallelograms like 
those shown in Section 394, and learn their names. 

14. One side of a parallelogram is 10 ft.; how long is 
the opposite side ? 

15. One diagonal of a rectangle is 6 ft. ; how long is the 
other diagonal ? 

16. If one angle at the base of a right triangle is 30° 
and the hypotenuse is 12 ft., what is the altitude ? 

17. The base of a right triangle is 8 ft. and the altitude 
is 6 ft. ; what is the hypotenuse ? 

Suggestion, h = VS^ + G^, in which h stands for the number of 
units in the hypotenuse. 
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1 8. The hypotenuse of a right triangle is 29 ft. and the 
base is 21 ft. ; what is the altitude ? 

Suggestion. a*H-&* = /i*, in which a, 6, and h stand for the 
number of units in altitude, base, and hypotenuse, respectively ; 
therefore, a« = h^ -b^ (§ 206). 

19. The hypotenuse of a right triangle is 15 ft. and its 
altitude is 12 ft.; what is the 
base? 

20. • A ladder 20 ft. long is 
placed against a house so that 
the foot is 12 ft. from the house 
and on the same level with it; 
what is the distance from the top 
of the ladder to the ground ? 







21. A pole 52 ft. high stands on level ground; how 
long a rope will it take to reach from the top to a stake 
39 ft. from the foot of the pole ? 



22. 



Two 



ropes, 



one 36 ft. 




long and the other 50 ft. long, 

are fastened 30 ft. above the 

ground to a pole, and are 

stretched to reach two stakes 

on opposite sides of the pole; 

how far apart are the two stakes, the surroimding ground 

being level ? 

23. Find the length of the longest line that can be 
drawn on a floor 24 ft. long and 18 ft. wide. 
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Areas 
Finding the Area of a Parallelogram 
399. If the shaded part of the parallelogram (Fig. 1) 
be cut off and placed as shown in Fig. 2, the parallelo- 
gram will be changed into Mg y re m 

a rectangle of the same base ^| \ t 1^ 
and altitude. The area of ^ — ■ ^ ^ — ^ 



BASE BASE 

a rectangle is equal to the Fig. i. Fig 2. 

product of the number of units in the base and the number 
of units in the altitude; therefore: 

400. The area of a parallelogram is equal to the product of 
the number of units in the base and the number of units in the 
altitude. 

Note. The base and altitude must be stated in terms of the same unit. 

401. If b represents the number of units in the base, a the 
number of units in the altitude, and S the area of a parallelogram^ 

S = a xb. 

Finding the Area of a Triangle 

402. Each triangle in black is one half of a parallelogram 
of the same base and altitude, as may be seen by making 
figures like these, and by placing the shaded part of each 
upon the other part. 




The area of a parallelogram is equal to the product of 
the number of units in the base and the number of units 
in the altitude; therefore: 
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403. The area of a triangle is equal to one half of the prod- 
uct of the number of units in the base and the number of units 
in the altitude. 

404. If h represents the number of units in the base, a the num- 
ber of units in the altitude, and S the area of a triangle, 

ry a X 6 

405. To find the area of a triangle when its three sides 
are given, apply the following : 

From half the sum of the three sides, subtract each side 
separately ; multiply together the number of units in the 
half sum and in each of the three remainders, and extract 
the square root. 

Illustrative Example 

Let it be required to find the area of a triangle whose 
sides are 5 ft., 7 ft., and 8 ft. long. 

^ of (5 -f 7 + 8), or 10 = the number of units in ^ the perimeter. 
.-. VlO X (10 - 5) X (10 - 7) X (10 - 8), or V300, or 17.32 = the 
number of square feet in the triangle. 

Finding the Area of a Trapezoid 

406. Trapezoid ABCD is divided into two triangles by 
the diagonal AC. The altitude of the trapezoid is the 
altitude of each triangle. 

Area of triangle CAB = iCE x AB, 
Area of triangle ADC = i CE x DC. 
Area of trapezoid ABCD =^^ CEx 
(AB+DC). 
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407. The area of a trapezoid is equal to the product of 
half the number of units in the altitude and the number of 
units in the sum of the bases. 

408. If B represents the number of units in the lower base, h the 
number of units in the upper base, a the number of units in the 
altitude, and 8 the area of a trapezoid, 

S^iaiB + b). 

Finding the Area of a Regular Pol3rgon 

409. A regular polygon may be divided into triangles, 
as shown here, each triangle having for its base a side of the 
polygon, and for its altitude the apothem of the polygon. 

The sum of the bases of the triangles is the perimeter of the 
polygon. 
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The area of each triangle is equal to half the product of the 
apothem and a side of the polygon [§ 403]. The sum of the areas 
of the triangles is equal to half the product of the number of units 
in the apothem and the number of units in the sum of the sides ; or: 

410. The area of a regular polygon is equal to half the 
product of the number of units in the apothem and the 
number of units in the perimeter. 

411. If a represents the number of units in the apothem, P the 
number of units in the perimeter, and S the area of a regular 

polygon, ^=«><J?. 
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Illustrative Examples 

1. Find the area of a parallelogram whose base is 12 ft. 
and altitude 4 ft. 6 in. 

Explanation : 

12 ft. = the base. 
4 ft. 6 in., or ^ ft. = the altitude. 

.-. 4^ X 12, or 54 = the number of square feet required. 

Those who prefer to use formulae may solve thus : 
In a parallelogram, S = axb, 

In the given parallelogram, a = 4^ and b = 12. 

.-. /S' = 4^Xl2, or64. 

2. Find the area of a triangle whose base is 5 rd. and 
altitude 20 yd. 

Explanation : 

5 rd., or 27^ yd. = the base. 

20 yd. = the altitude. 

.*. g , or 275 = the number of square yards required. 

Remark. Those who desire to do so may use formula of Sec- 
tion 404. 

3. Find the area of a trapezoid whose bases are 15 fto 
and 7 ft., and whose altitude is 5 ft. 

Explanation : 

16 ft. and 7 ft. = the bases. 

5 ft. = the altitude. 
.•. ^ X (15 + 7), or 55 = the number of square feet required. 

Kemark. Those who desire to do so may use formula of Sec- 
tion 408. 
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4. Find the area of a regular hexagon one of whose 
sides is 4 ft. and whose apothem is 3.46 ft. 

Explanation : 

6x4 ft., or 24 ft. = the perimeter. 
3.46 ft. = the apothem. 

3 46 X 24 

.-. — — , or 41.52 = the number of square feet required. 

Ii 

Rbmabk. Those who desire to do so may use formula of Section 
411. 

Exercise 98 

Find the area of each of these parallelograms : 

Baae Altitnde Baae Altitade 

I. 10 ft. 8 ft. 2. 9 ft. 5 ft. 

3. 8 yd. 7 ft. 4. 3 rd. 4 yd. 

5. 6 ft. 4 in. 9 ft. 6. 4 yd. 2 ft. 7 ft. 

Find the area of each of these triangles : 

Baae Altitade 

8. 10 ft. 6 in. 20 ft. 

10. 4 rd. 2 ft. 12 ft. 

12. 4 ft. 9 in. 6ft. Bin. 





BaM 


Altitude 


7. 


12 ft. 


7 ft. 


9- 


8 yd. 


21ft. 


II. 


6ch. 


8rd. 



Find the area of each of these trapezoids : 

Bases Altitude Bases Altitodt 

13. 6 ft. and 4 ft. 10 ft. 14. 12 ft. and 3 yd. 10 ft 

15. 7 yd. and 6 ft. 9 ft. 16. 6 ft. and 4^ ft. 2 ft. 

17. 8 ch. and 3 ch. 6 ch. 18. 5 ft. and 6^ ft. 2 yi 
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In the following find the missing number : 
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( 


:ia8s of Polygon 


Base 


Altitnde 


Ann 


19. 


Parallelogram 


8 yd. 


6 ft. 


( ) aq. yd. 


20. 


Parallelogram 


12 ft. 


( )ft. 


72 sq. ft. 


21. 


Parallelogram 


( )yd- 


6 ft. 


144 sq. ft. 


22. 


Triangle 


40 ft. 


8 ft. 


( ) sq.ft. 


23. 


Triangle 


10 yd. 


( )yd. 


75 sq. yd. 


24. 


Triangle 


( )rd. 


30 rd. 


150 sq. rd. 


25. 


Parallelogram 


8ch. 


5ch. 


( ) acres 


26. 


Parallelogram 


12 ch. 


( )ch. 


24 acres 


27. 


Triangle 


( )ch. 


20 rd. 


5 acres 



28. Find the area of a regular hexagon one of whose 
sides is 8 ft., and whose apothem is 6.93 ft. 

29. Find the area of a regular octagon one of whose 
sides is 10 ft., and whose apothem is 12.07 ft. 

30. Find the area of a regular pentagon one of whose 
sides is 4 ft., and whose apothem is 2.75 ft. 

31. Find the area of a triangle whose sides are 13 ft., 
14 ft., and 15 ft. 

32. The base of a rectangle is 48 ft. and the altitude is 
36 ft. What is the diagonal ? 

33. A field in the form of a rhomboid contains 9 A. 96 
sq. rd., and the altitude is 32 rd. What is the base ? 

34. The perimeter of a rectangle is 112 ft. and the 
width is 24 ft. What is the area ? 
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35. A square lot of land that contains 1 acre is how 
many feet long ? Answer correct to the nearest tenth of 
a foot. 

36. To find the area of trape- 
zium ABCDj find the areas of the 
triangles of which it is composed. 
Diagonal ^(7 is 34 ft. long and 
the perpendiculars DE and BF 
upon the diagonal are 4 ft. and 13 ft., respectively. 

3 7 . How many board feet are there in a board 1 6 ft. long, 
18 in. wide at one end, and 12 in. wide at the other end ? 

38. The perimeter of a rectangle that contains 10 A. 
is 200 rd. Its length is 80 rd.; find its width. 

39. The length of a rectangle is to its width as 5 is to 4, 
and it contains 8 A. Find its length and its width in 
chains. 

40. One side of a field in the form of a trapezoid meas- 
ures 24 ch. 80 li., another side parallel to it measures 
18 ch. 40 U., and the distance between these sides is 
12 ch. 60 li. How many acres does the field contain? 

41. Find the area of the poly- 
gon ABODE in which AG =2 
ch., GH= 4 ch., jyi= 2 ch., LD 
= 1 ch., and the perpendiculars 
BG^2 ch., CH^ 3 ch., and EL 
= 3ch. 

Note. The area of a polygon may be found by dividing it into right 
triangles and trapezoids, and taking the sum of their areas. 
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The Circle 

(For definition of terms and important facts see page 124.) 

412. It is proved in geometry that the ratio of the cir- 
cumference of a circle to the diameter is 3.1416, nearly. 
The Greek letter tt (pi) stands for this ratio ; then if the 
circumference is represented by (7, the diameter by D, and 
the radius by R, 

(1) ^ = ir. (2) (7=iri>. (3) C=2^E, 

22 
Note. Sometimes y instead of 3.1418 is used to express the ratio of 

the circumference to the diameter. 

413. A circle may be cut and separated, as here shown, 
into a series of figures that resemble triangles. 
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If we should call them triangles, each iigure might then be re- 
garded as having the curved side for the base and the radius of the 
circle for the altitude. The sum of the areas of the figures, or the 
area of the circle, would be the product of half the number of units 
in the radius and the number of units in the sum of the bases. It is 
shown in geometry that the area of the circle is equal to this product; 
therefore : 

414. The area of a circle is equal to the product of half 
the number of units in the radius and the number of units 
in the circumference. 
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415. If C represents the number of units in the circumference 
B the number of units in the radius, and 8 the area of the circle, 

8 = ^By.a 
Since C^2irRj 

S = ^Rx2irR. 

Or, 8=irB? (the area in terms of the radius) 

Illustrative Examples 
I. Find the axea of a circle whose radius is 4 ft. 
Explanation : 

4 ft. = the radius. 
In a circle, S = iri?. 

/S = 3.1416 x4^ or 50.2666. 
That is, the circle contains 50.2656 sq. ft. 

2. Find the area of a circle whose circumference 

31.416 ft. 

Explanation : 

31.416 ft. = the circumference. 
C=2wR. 
E = 31.416 -f- 6.2832, or 5. 

.-. >S = 3.1416 x5S or 78.54. 
That is, the circle contains 78.54 sq. ft. 

Exercise 99 

Find the areas of circles whose radii are as folloTv^s 

I. 6 in. 2. 4 yd. 3. 12 rd. 4. 2 ch. 5. 2 ft. 

Find the areas of circles whose diameters are as foil 
6. 10 yd. 7. 5ch. 8. 6.4 ft. 9. 2.75 rd. 10. 5 
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as^ 



Find the areas of circles whose circumferences are as 
follows : 

II. 18.8496 ft. 12. 31.416 rd. 13. 3.1416 ch. 

14. 12.5664 in. 15. 628.32 yd. 16. 159.07 ft. 

17. Find the perimeter and area of a square circum- 
scribed ab jut a circle whose diameter is 8 ft. 

18. Find the difference between the cir- 
cumference of a circle and the perimeter 
of a circumscribed square whose side is 
12 ft. 

19. Find the difference between the area 
of a circle and the area of a circumscribed 
square whose length is 10 ft. 

20. A square courtyard, as large as possible, is made 
within a circle whose diameter is 66 ft., and the remainder 
of the circle is sodded. How many 
square feet are sodded ? Answer correct 
to the nearest .1 ft. 

Suggestion. The diameter of the circle is 
the diagonal of the square. 

21. A cow is fastened by a rope 20 
yards long to a stake in the center of 

E°''i square lot containing 1600 sq. yd. Over how much 

"1 



A Circumscribed 
Square 




5..and can she graze? 



^^^' 22. Find the area of the largest square that can be 
J ji. li'Ut from a circular board whose diameter is 20 in. 
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MENSURATION OF SOLIDS 
General Definitions 

416. A 80lid is any bounded portion of space; as, a 
cube. 

417. The volume of a solid is the number of cubic units 
it contains. 

Right Prisms and Cylinders of Revolution 
Definitions 

418. A right prism is a solid bounded by two equal and 
parallel polygons, called bases, and by rectangles called 
lateral faces. 

419. The sum of the areas of the lateral faces is 
called the lateral area. 

The perpendicular line joining the bases is the 
altitude; as, mn, 

Remark. For treatment of the cube and rec- 
tangular solid, which are classes of right prisms, 
see pp. 118, 119. For partial treatment of the 
cylinder of revolution, see pp. 128, 129. In this 
book right prisms and cylinders of revolution only are treated ; they 
will be called merely prisms and cylinders. 

Areas 

420. The lateral surface of a prism or of a cylinder may 
be thought of as unrolled like a rectangular sheet of 
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paper, the perimeter of the base of ^ the prism or the cir- 
cumference of the base of the cylinder being the base of 
the rectangle, and the altitude of the prism or the cylinder, 
the altitude of the rectangle. 

The area of a rectangle being the product of the number of units 
in the altitude and the number of units in the base^ it follows that : 

421. I. The lateral area of a prism is equal to the prod- 
uct of the number of units in the altitude and the number 
of units in the perimeter of the base. 

2. The lateral area of a cylinder is equal to the product 
of the number of units in the altitude and the number of 
units in the circumference of the base. 



Volumes 

422. The rectangular solid (Fig, 1), the prism (Fig. 2), 
and the cylinder (Fig. 3) have equal altitudes and the 
same number of square units in their bases. 



V V, s . 




Fig. I. 



Fig. a. 



Fig. 3. 



In Fig. 1 it is seen that a layer 1 unit high contains as many 
cubic units as there are square units in the base ; hence for each 
layer one unit high in Figs. 2 and 3 there are as many cubic units 
as there are square units in the base. In each figure the number 
of cubic units is equal to the number of cubic units in a layer mul- 
tiplied by the number of layers ; it follows that : 
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423. The volume of a prism or of a cylinder is equal to 
the product of the number of units in the altitude and the 
number of square unitd in the base. 

421. If S denotes the lateral area, V the yolnme, H" the number 
of units in the altitude, P the number of units in the perimeter of 
the base, and B the number of square units in the base of a prism, 

(1) S = PxH, (2) V=-BxH. 

If S denotes the lateral area, V the volume, II the number of 
units in the altitude, R the number of units in the radius of the 
base of a cylinder, 

(3) 8^2irRHj (4) V^irlPH. 

Exercise 100 

1. Find the lateral area of a prism each side of whose 

square base is 6 ft. and whose altitude is 3 ft. 

Suggestion. In a prism, /S = Px H. [§ 424, 1] 
/. af = 4x6x3. 

2. Find the lateral area of a cylinder whose altitude is 
6 in. and whose radius is 4 in. 

Suggestion. In a cylinder, 5 = 2 irRH. [§ 424, 3] 

.•./S = 2x 3.1416x4x6. 

3. Find the volume of a prism the area of whose baae 
is 64.96 sq. ft. and whose altitude is 8 ft. 

Suggestion. In a prism, F= B x H. [§ 424] 
.-. F= 64.96 X 8. 

4. Find the volume of a cylinder whose altitude is 
5 in. and whose radius is 6 in. 

Suggestion. In a cylinder, F= wB^H, [§ 424] 

.-. F= 3.1416 x6«x 5. 
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5. Find the lateral area of a prism whose base is a 
square 4 ft. long, and whose altitude is 6 ft. 

6. Find the lateral area of a prism whose base is a 
regular hexagon 2 ft. on a side, if the altitude of the prism 
is 8 ft. 

7. Find the lateral area of a cylinder ^hose radius is 
4 in. and whose altitude is 1 ft. 

8. Find the volume of a prism whose base is a square 
8 ft. on a side, and whose altitude is 18 in. 

9. What is the volume of a cylinder whose radius is 
6 in., and whose altitude is 1 ft. 6 in. ? 

10. Find the number of square feet in the entire sur- 
face of a cube whose edge is 3 in. 

11. Find, correct to the nearest gallon, the capacity of 
a tank in the form of a cylinder, the 
radius qf whose base is 3 ft. and whose 
altitude is 6 ft. 

12. This figure represents a cylin- 
drical silo 20 ft. deep and 10 ft. in di- 
ameter. How many cubic feet will it .. 
hold? 

13. What is one side of the base of a square prism 
whose volume is 150 cu. ft. and whose altitude is 6 ft. ? 

14. Find the weight of a granite pillar of uniform size, 
whose base is a circle with a radius of 12 in. and whose 
height is 14 ft., if 1 cu. ft. of granite weighs 165| lb. 
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15. What is the distance from the upper corner of a 
room to the opposite lower comer, if the length of the 
room is 16 ft., the width 14 ft., and the height 12 ft. ? 

SuoGESTioN. Let AC be the diagonal of the 
room; then Aff = A&-\-B^ and 5^ = 55* + 
GS*; whence, Jj^ = J5' + 5Z?+ GD*. 

16. What must be the depth of a bin ^ 
10 ft. long and 5 ft. wide to hold 12 tons of wheat, re- 
garding 1 bu. as equal to f of a cu. ft. ? 

17. This cylinder represents a tank 6 ft. in 
diameter and 8 ft. high. Find, correct to the 
nearest gallon, its capacity. 

18. Find the altitude of a cylinder that 
contains 125.664 cu. ft., if the radius of its base is 2 ft. 




Regular Pyramids and Cones of Revolution. 
Definitions 

426. A regular pyramid is a solid bounded by a regular 
polygon, called the base, and a number of ^ 

equal isosceles triangles, called lateral 
faces, which meet in a point called the ver- 
tex of the pyramid. 

426. The sum of the lateral faces is the lateral 
area, the perpendicular from the vertex to the base ^ 
is the altitude, and the line drawn from the vertex 
to the middle point of a side of the base is the slant height. 
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427. A cone of reyolution is a solid formed 
by revolving a right triangle about one of its 
perpendicular sides as an axis. 

428. The side about which the right triangle re- 
volves is the altitude, the side perpendicular to it is 
the radius of the base, and the hypotenuse is the slant 
height of the cone. 

Remark. In this book regular pyramids and cones of revolution 
only are treated ; they will be called merely pyramids and cones. 

Areas 

429. In the pyramid P-ABCD, 

AiesiPBC=^PS X BC. 

Area. PCD = \ PS X CD. 

AvesLPDA=iPSxDA 

Lateral area = ^PSx {AB -^ BC -{- CD -^ DA). 

430. The lateral area of a pyramid is equal to the prod- 
uct of one half the number of units in the slant height 
and the number of units in the perimeter. 

431. The lateral area of a cone is nearly equal to the 
lateral area of a pyramid whose base is a regular polygon 
of a great number of sides, whose slant height is the same 
as the slant height of the cone and the perimeter of whose 
base nearly equals the circumference of the base of the 
cone. Just as the lateral area of a pyramid is the product 
of one half of the number of units in the slant height and 
the number of units in the perimeter, so it is proved in 
geometry that ; 
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432. The lateral area of a cone is equal to the product 
of one half the number of units in the slant height and the 
number of units in the circumference. 

Volames 

433. By taking a hollow pyramid and a hollow prism 
of equal base and equal altitude, it may be shown, by 
measuring, that the pyramid holds one third as much as 
the prism. In the same way it may be shown that a cone 
holds one third as much as a cylinder of equal base and 
equal altitude ; hence, from Section 423 it follows that : 







434. The volume of a pyramid or of a cone is equal to 
the product of one third of the number of units in the 
altitude and the number of square units in the base. 

435. If S denotes the lateral area, V the volume, H the number 
of units in the altitude, L the number of units in the slant height, 
P the number of units in the perimeter of the base, and B the num- 
ber of square units in the base of a pyramid. 



(1)5 = 



PxL 



(2) V= 



BxH 



2 ' ^ ' 3 

436. If S denotes the lateral area, V the volume, H the number 
of units in the altitude, L the number of units in the slant height, 
R the number of units in the radius of the base of a cone, 

(1)8 = ^BL, (2) F=^^. 
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Exercise 101 

1 . Find the lateral area of a pyramid whose base is a 
regular hexagon 8 ft. on a side, if the slant height of the 
pyramid is 10 ft. 

Suggestion. S = ^^^ • [§ 435] 

. „ 6 X 8 X 10 
..S = ^ 

2. Find the lateral area of a cone the radius of whose 
base is 6 in. and whose slant height is 8 in. 

Suggestion. S = irRL. [§436] 
/S = 3.1416x6x8. 

3. Find the volume of a pyramid the area of whose 
base is 93.53 sq. yd. and whose altitude is 6 yd. 

Suggestion. F=^^4^. [§435] 
o 

TT 93.63 X 6 
. -F 3 

4. Find the volume of a cone the radius of whose base 
is 3 in. and whose altitude is 6 in. 

Suggestion. F= "^^^ [§ 436] 
. ^^ 3.1416x3^x6 

5. Find the lateral area of a pyramid whose base is a 
regular pentagon 10 in. on a side and whose slant height 
is 12 in. 

6. Find the lateral area of a cone whose radius is 1 ft. 
and whose slant height is 18 in. 
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7. Find the volume of a pyramid whose base is a 
square 6 in. on a side and whose altitude is 9 in. 

8. How many cubic inches will a conical vessel hold 
that is 9 in. high and the radius of whose 
base is 3 in.? 

9. A side of a square pyramid is 6 ft. 
and the altitude {PR) is 4 ft. Find the 
length of the slant height PS. 

Suggestion. PBS is a right triangle. 

10. Find the lateral area of a pyramid whose slant 
height is 5 ft. and whose altitude is 3 ft, if its base is a 
square. 

11. Find the volume of a pyramid whose base is a 
square 6 ft. on a side, if the slant height of the pyramid 
is 5 ft. 

12. The slant height of a cone, the radius of whose 
base is 6 in., is 10 in. Find the altitude. 

13. Find the lateral area and volume of a cone the 
radius of whose base is 8 in. and whose slant height is 
10 in. 

14. Find the volume of a 
cone the radius of whose base is 
12 in. and whose slant height is ^: 
15 in. 

15. How many square yards 
of canvas are required to make "^ ' 

a conical tent 18 ft. in diameter at the base and 12 ft. high? 
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1 6. Find the lateral area and volume of a pyramid 
whose base is a square 24 ft. on a side, the altitude of the 
pyramid being 16 ft. 

17. Find the lateral area and volimie of a cone whose 
altitude is 15 ft. and the diameter of whose base is 40 ft. 

Frustums 

437. A frustum of a pyramid yC 
or of a cone is the part be- / / 
tween the base and a plane par- / / 
allel to the base. >i V ^ ^ 

Eemabk. In this book frustums of regular pyramids and cones 
of revolution only are treated. They are called merely frustums. 

438. The lateral surface of a frustum is the entire surface less the 
bases, and the area of the lateral surface is the lateral area. The 
line joining the centers of the bases is the altitude, and that part of 
the slant height of the pyramid or of the cone, included between 
the bases of the frustum, is the slant height of the frustum. 

439. To find the lateral area of a frustum : 

Multiply the number of units in the sum of the perim- 
eters or circumferences of the bases by half the number of 
units in the slant height. 

440. To find the volume of a frustum: 

Multiply the number of square units in the lower base, 
plus the number of square units in the upper base, plus 
the square root of the product of these numbers , by one 
third of the number of units in the altitude. 
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Exercise 102 

1. Find the lateral area of a frustum of a pyramid 
whose bases are squares, if each side of the upper base is 
4 ft., each side of the lower base 12 ft., and the slant 
height of the frustum 5 ft. 

2 . Find the lateral area of a frustum of a cone the radii of 
whose bases are 3 ft. and 1 ft. and whose slant height is 6 ft. 

3. Find the volume of the frustum of a pyramid whose 
bases are squares, if each side of the lower base is 3 in., 
each side of the upper base 2 in., and the altitude of the 
frustum 6 in. 

4. Find the lateral area of the frustum of a pyramid 
whose bases are regular hexagons, if each side of the 
lower base is 10 in., each side of the upper base 10 in., 
and the slant height 8 in. 

5. Find the volume of the frustum of a cone the radii 
of whose bases are 6 in. and 4 in. and whose altitude is 
10 in. 

6. How many cubic inches of water will a vessel hold 
which is 6 in. in diameter at the top, 4 in. in diameter at 
the bottom, and 9 in. deep ? 

7. How many square feet of zinc will be required to line 
the sides and bottom of an ash hopper 5 ft. square at the top 
and 3 ft. square at the bottom, if the slant height is 6 ft. ? 

8. How many quarts of milk, correct to the nearest 
hundredth, wiU a tin bucket hold whose top diameter is 
14 in., bottom diameter 10 in., and depth 8 in.? 
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Spheres 

441. A sphere is a solid bounded by a 
curved surface every point of which is 
equally distant from a point within 
called the center. 

A diameter of a sphere is a straight line 
drawn from surface to surface through the center ; as AC, 

A radius of a sphere is a line drawn from the center to the surface. 
It is half a diameter ; as 0(7. 

A circumference of a sphere is a circumference of a circle whose 
radius is the radius of the sphere ; as AMGN, 

442. If S denotes the area of the surface, Fthe volume, and R 
the number of units in the radius of a sphere, then, 

(1) S^4:irR', (2) V-=iirIP. 

Exercise 103 

1. Find the area of the surface of a sphere whose ra* 

dius is 2 in. 

Suggestion. S = 4:wB^. [§442] 
.-.^ = 4x3.1416x4. 

2. Find the volume of a sphere whose radius is 3 in. 

Suggestion. F = f irl^, [§ 442] 
.-. F= 1x3.1416x27. 

Find the area of surfaces of spheres with the following 
radii : 

3. 6 in. 4. 4 ft. 5. 2 rd. 6. 5 ch. 

7. 3.2 in. 8. 4.5 ft. 9. 6.75 yd. 10. 3.4 ch. 
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Find the volumes of spheres with the following radii 
II. 1 in. 12. 5 ft. 13. 12 rd. 14. r.5 ch. 

15. 1.5 in. 16. 2.75 ch. 17. 1^.5 rd. 18. .5 ft. 

19. Find the area of the surface of a sphere whose ci^ 
cumference is 12.5664 ft. 

20. Find the volume of a sphere whose circumference is 
18.8496 yd. 

21. What is the radius of a sphere the area of whose 
surface is 113.0976 sq. ft. ? 

22. Considering the earth to be a sphere whose radius is 
4000 miles, find the area of the earth's surface. 

23. The diameter of this ^_ , ,^^ _^ 
sphere, the diameter of this 1] |||||||r i Z*^^^ 
cylinder, and the altitude of I i - V i'ii m r 
the cylinder are each 3 in. Find /■ IP-t^— ^^^^^^f 
the volume of each, the area 

of the surface of the sphere, and the lateral surface of the 
cylinder. Compare the volumes and also the areas. 

Similar Figures 

443. Similar figures are such as have the same shape. 

Thus, all squares are similar, all circles are similar, all cubes are 
similar, and all spheres are similar. 

444. In similar figures lines that are similarly placed 
are said to be corresponding, or homologous. 

Thus, the radii of two circles are homologous lines, also the radii 
of two spheres. 
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446> In similax rec- K\ — i — i — it \ \H 

tangles ABCD and 
EFHK, AB and EF are 
homologous ; also AD 
and EK, 

Observe that: (1) AB: EF=:AD:EK; 

(2) Area ABCD : Area EFHK =Aff:EP = BC': FlP, 

446. I. In similar surfaces homologous lines are pro- 
portional. 

2. The areas of two similar surfaces are to each other 
as the squares of any two homologous lines. 

447. In similar rectangular solids JW and N, ^B and JS^J* are 
homologous, BG and FG are homologous, CD and OH are homol- 
ogous. M 
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Observe that : (1) AB : ^F= BC : FG = CD : GH; 
(2) MiN=rAif:EF^ = B&:F&=Cff:OH\ 

448. I. In similar solids homologous lines are pro- 
portional. 

2. The volumes of two similar solids are to each other 
as the cubes of any two homologous lines. 

Eemark. AS^ : EF^ is understood to mean the ratio of the 
square of the number of units in AB to the square of the number of 
units in EF, Similarly, AJ^ : EF^ denotes the ratio of the cube of 
the number of units in AB to the cube of the number of units in EF, 
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Exercise 104 

1. The bases of two similar triangles are 6 ft. and 10 ft. 
and the altitude of the first is 2 ft. What is the homolo- 
gous altitude of the second. 

SuooESTiOK. Let X be the number of feet in the required 
altitude. 

2. The bases of two similar triangles are 3 ft. and 6 ft. 
If the area of the first is 24 sq. ft., what is the area of the 
second ? 

3. The radii of two circles are 4 ft. and 5 ft. and the 
circumference of the first is 12.5664 ft. What is the cir- 
cumference of the second ? 

4. The area of an equilateral triangle one of whose 
sides is 5 ft. is 10.826 sq. ft. Find the area of an equi- 
lateral triangle one of whose sides is 10 ft. 

5. What is the ratio between the area of two circles 
whose radii are 1 ft. and 2 ft. ? 

6. The altitudes of two similar cones are 4 ft. and 
5 ft. If the volume of the first is 800 cu. ft., what is the 
volume of the second ? 

7. A farmer has two fields of the same shape, their 
lengths being 30 rd. and 20 rd. If the width of the second 
is 8 rd., what is the width of the first ? 

8. If a cone 3 in. high weighs 54 lb., what is the 
weight of a similar cone 4 in. high if made of the same 
material ? 
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9. If a sphere whose radius is 1 in. weighs 10 lb., 
what is the weight of a sphere of the same material 
whose radius is 2 in.? 

10. If 240 gallons of water will flow through a certain 
orifice 3 in. in diameter in a certain time, how much water 
will flow through an orifice 6 in. in diameter in the same 
time? 

Suggestion. The amounts of water or other liquid that flow 
through two similar orifices are to each other as the squares of the 
homologous lines of the orifices. 

11. If it requires 18 hours for a pipe 2 in. in diameter 
to empty a certain cistern, how long will it require a pipe 
1 in. in diameter to empty the same cistern ? 

Suggestion. The time is inversely proportional to the squares 
of the diameters of the pipes. 

REVIEW 
Exercise 105 

1. How many acres does a rectangular field contain 
that is 20 ch. long and 8 ch. wide ? 

2. How many acres does a field contain if it has the 
form of a right triangle whose base is 16 ch. and hypote- 
nuse 20 ch. ? 

3. A square lawn is surroimded by a walk 8 ft. 3 in. 
wide ; the walk and the lawn together contain 6.4 acres. 
Find the cost of paving the walk at $0.50 per square 
yard. 
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4. Find the volume of a prism whose base is a right 
triangle, the perpendicular sides of which are 20 ft. and 
21 ft., if the altitude of the prism is 11 ft. 

5. Find the lateral area of a prism whose base is a 
right triangle, the perpendicular sides of which are 3 ft. 
and 4 ft., if the altitude of the prism is 10 ft. 

6. The length of a rectangle is to its width as 5 is to 
4 and its area is 8 acres. Find its length and its width. 

7. A has a rectangular lot whose frontage is 60 ft. 
and depth 120 ft. ; on it he builds a house 48 ft. long 
and 42 ft. wide. The remainder of the lot is made into 
a yard. Find the area of the yard. 

8. A rectangular glass 36 in. long and 20 in. wide 
is surrounded by a frame 4 in. wide. Find the area of the 
frame. 

9. A rug 24 ft. long and 18 ft. wide is placed in the 
center of a floor 28 ft. long and 22 ft. wide. How many 
square feet of the floor remain uncovered ? 

10. If a rectangular piece of land 88 yd. long and 
40 yd. wide produced 960 lb. of wheat, what was the yield 
per acre, wheat weighing 60 lb. to the bushel ? 

11. The area of the entire surface of a cube is 54 sq. in. 
What is its volume ? 

12. The bases of a trapezoid are 12 ft. and 10 ft. and 
the altitude is 8^ ft. Find the area. 

13. Find, correct to the nearest hundredth of a square 
foot, the area of a regular hexagon each side of which is 10 ft. 
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14. Find the total area of a cylinder if the altitude 
is 8 ft. and the radius of its base 4 ft. (Use ir = -^.) 

15. How many square inches are there 
in the surface of a frame 1 in. wide around 
a clock dial 8 in. in diameter ? 

16. Trees are planted 40 ft. apart on 
both sides of a certain street for the dis- 
tance of a mile. Find the number of trees. 

17. For one inch of rainfall what weight of water falls 
on one square yard of ground, 1 cu. ft. of water weighing 
62.5 lb. ? 

18. The diameters of the earth and the moon are as 
1 to ^. How many times as large as the moon is the 
earth ? 

19. Find the weight of a granite block 4 ft. long, 3 ft. 
wide, and 18 in. high, granite weighing 2.65 times as much 
as an equal bulk of water, which weighs 62.5 lb. per cubic 
foot. 

20. A cubic foot of iron was formed into a bar 3 in. 
square. Find its length. 

21. Find the cost, at 15 cents per square foot, of lining 
the sides and bottom of a cubical tank which is 6 ft. long. 

22. Find the number of square feet in 
the walk surrounding the circle whose ra- 
dius OM is 6 yd., if the distance ON from 
the center of the circle to the outer edge 
of the walk is 8 yd. 
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23. The length of the minute hand of the clock on City 
Hall, Philadelphia, is 10 ft. 8 in. How many feet does the 
point of this hand move in an horn: ? 

24. A line 50 ft. long extends from the top of a center 
pole 40 ft. high to the edge of a circus ring. Find the area 
of the ring. 

25. How many square feet of boards are required for 
the sides and ends of a bam 50 ft. long, 36 ft. wide, and 
24 ft. high to the square, the ridgepole being 16 ft. higher 
than the square ? 

26. How many revolutions per minute are made by a 
locomotive wheel 16 ft. in circumference when the loco- 
motive is running 45 miles per hour ? 

27. Regarding 1 cu. ft. as equal to ^ of a heaped 
bushel, how many bushels of ashes, heaped measure, will 
a hopper hold whose upper base is a square 4 ft. long, and 
lower base a square 9 ft. long, the depth of the hopper 
being 6 ft. ? 

28. How many gallons will a cubical tank hold that is 
4 ft. long? 

29. Find the number of square feet in an equilateral 
triangle each of whose sides is 6 ft. 

30. Estimating that a bushel is equal to |- of a cubic 
foot, how many bushels of wheat will a box hold that is 
6 ft. long, 4 ft. wide, and 5 ft. deep ? 

31. Find, correct to the nearest square yard, the amount 
of rubber cloth required to make 100 footballs, spherical 
in form, the diameter of each to be 1 ft. 
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32. A tract of land 10 ch. long and 3.75 ch. wide was 
bought at $ 75 per acre. The purchaser had it inclosed 
by a fence which cost $0.60 per rod. Find the total 
cost. 

33. If a pipe 2 in. in diameter will exhaust* the water 
ill a certain cistern in 1^ hr., in what time will a pipe ^ in. 
in diameter exhaust the water ? 

34. A farmer has a field in the form of a right triangle 
containing 2 A. 142 sq. rd. If one of the perpendiculars 
is 242 yd., find the other. 

35. 1 cu. ft. of water equals how many quarts? An- 
swer correct to the nearest .01 qt. 

36. A cube whose volume is 1000 cu. in. was plated 
uniformly with 331 cu. in. of copper. Find the thickness 
of the platiag. 

37. Find the cost of 86 planks, each 16 ft. by 6 in. by 
3 in., at $ 24 per M board feet. 

38. Find in feet per minute the flow of water through 
a pipe 8 in. in diameter, if the discharge is 50 gal. per 
minute. Answer correct to the 

nearest .01 ft. (Use ir = ^.) ^ 

39. ABCD is a field whose 
diagonal AC \b 18 ch., and the 
perpendiculars DE and BF are 
12 ch. and 6 ch. Find the num- 
ber of acres in the field. 
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1. A man has 150 quarter-acre lots. How many half- 
acre lots can he make of these ? 

2. 100,000 five-cent pieces are worth how many 
dollars? how many quarter dollars? 

3. Find the selling price of 240,000 eggs at 25^ per 
dozen. 

4. Estimating a step to be a yard, how many steps 
wide must a patch of ground be made in order that it may 
contain an acre, if it is 88 steps long ? 

5. Tell which of the following numbers are (1) prime, 
(2) composite, (3) even, (4) odd ; and give the reason for 
your answer : 18, 15, 23, 2, 1, 49, 81, 121, 93, 69. 

6. Tell at sight which of the numbers 2, 3, 4, 5, and 
9 will divide: 109; 111; 124; 819; 478; 215; 2340. 

7. Sound travels 1090 ft. per second. Express this 
rate in miles per hour. 

8. When a locomotive is running at the rate of 40 mi. 
per hour, how many revolutions does the driving wheel 
make per minute, if its circumference is 20 ft. ? 

9. Divide the difference between .5 and .33^ by their 
sum, and express the result as a fraction. 

316 
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10. The quotient resulting from solving a problem in 
division is 48. What would be the quotient if : 

(1) the dividend were multiplied by 2 ? 

(2) the divisor were multiplied by 3 ? 

(3) the divisor were divided by 3 ? 

(4) the dividend were multiplied by 12 ? 

11. Onions should yield about 400 bu. per acre. At 
this estimate, how much should a boy receive from a plat 
of land 110 yd. long and 11 yd. wide, planted with onions, 
if he sells the crop at $ 0.50 per bushel ? 

12. Find the area of the entire surface of a cube whose 
volume is 1000 cu. in. 

13. Show that a vessel 11 ft. long, 7 ft. wide, and 3 ft. 
deep will hold 1728 gal. 

14. A street 33 ft. wide and f mi. long is paved and 
curbed. The paving costs $2.75 per square yard and 
each line of curbing 25^ per linear foot. Find the total 
cost. 

15. A bushel of oats contains 10 oz. of nitrogen, 3 oz. 
of phosphoric acid, and 2 oz. of potash. How many pounds 
of each of these essential fertilizing substances were taken 
from the soil by a crop of 6 A. of oats that yielded 
40 bu. per acre ? 

16. A man agreed to work for $ 20 a month and house 
rent free ; he worked only 9 mo., but continued to use the 
house. The house rent was estimated at $ 100 per year. 
How much was due him at the end of the year ? 
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17. How many grains of pure gold are there in a piece 
of jewelry 18 carats fine, if it weighs f of an ounce ? 

18. My bill for 756 rails was $68.04. Find the price 
per hundred. 

19. When lots 300 ft. deep are selling at $ 10 per front 
foot, what would be the selling price per acre at the same 
rate? 

20. A bushel of shelled corn contains 14 oz. of nitrogen, 
5 oz. of phosphoric acid, and 3 oz. of potash. How many 
pounds of each of these fertilizing substances are taken from 
each acre of the soil by a corn crop of 50 bu. per acre ? 

21. A farmer paid $70.10 for 5608 lb. of bran. Find 
the price per ton. 

22. In a recent year there were shipped from Portland, 
Ore., to foreign countries 5,201,367 bu. of wheat, valued 
at $4,531,865. Find, correct to the nearest tenth of a 
cent, the average value per bushel. 

23. Find the number of tons of rails, and the number 
of ties required for each mile of a single-track railroad, 
if each rail used is 30 ft. long and weighs 3000 lb., and 
there are 16 ties to each 30 ft. of track. 

24. A good ration for cows consists of 10 bu. of com 
and 10 bu. of oats ground together, and 1 T. of clover 
hay. This should last a cow 120 da. How much ground 
feed and how much hay does this allow the cow per day ? 

25. The perimeter of a rectangular field 4 ch. wide is 
84 ch. How many acres does it contain? 
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26. In one year recently the fanner in the United 
States received $6,000,000,000 for his produce, while the 
consumer finally paid $ 13,000,000,000 for the same 
produce. The amoimt the consumer paid was how many 
times the amount the farmer received ? 

27, Count by 7i's to 120. 

Q Q. y. .875 X I- x.l6|x. 625x2.5 ,^ i, 
''' ^^P^^y^ .375 xV .34 X. 125x5 - ^^"^^^'^ 

29. What average price per pound does a farmer re- 
ceive for his tobacco crop consisting of 2000 lb. of wrap- 
pers which he sells for lO^f^ per pound and 500 lb. of 
fillers which he sells for 3 ^ per pound ? 

30. The distance between two places on a map is If in. 
If the actual distance between these places is 13.75 mi., 
the map is drawn on a scale of how many miles to the 
inch? 

31. Assuming that one geographical mile equals 6086 
ft., find, correct to the nearest thousandth, the number of 
statute miles in a league. 

32. How many acres must be planted with com to 
produce silage sufficient for a herd of 20 cows for 180 da., 
if each cow is to be fed 40 lb. of silage per day, and each 
acre produces 15 T. of silage ? 

33. A lot in one of our largest cities was recently sold 
for $ 1000 per front foot. The lot has a frontage of 20 ft. 
and a depth of 94 ft. What would be the price per acre 
at the same rate ? 
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34. How many boards 12 ft. long are required to build 
a fence 40 rd. long and 4 boards bigb? If the boards are 
6 in. wide and 1 in. thick, find their cost at $ 25 per 1000 
board feet. 

35. A herd of cows is to be fed 300 lb. of silage per day. 
How long will the silage produced from 10 A. keep this 
herd, if each acre planted with com produced 15 T. of 
silage ? 

36. At what rate per cent is a man taxed who pays 
2 J mills on each $ 1 of the valuation of his property? 

37. What per cent is gained on pencils bought at $ 1.80 
per gross and retailed at 3 ^ each ? 

38. An article was sold for $ 10 at a gain of 33^ %. 
Had the cost been $ 0.50 more than it was, what would 
have been the gain per cent ? 

39. The enrollment of a certain school is 225 boys and 
310 girls. What per cent of the pupils enrolled are boys 
and what per cent are girls? Answer correct to the nea^ 
est .01 %. 

40. When lard is advanced from 12^ per pound to 17^, 
what is the per cent of the advance? 

41. An attorney collected a debt, retained a commission 
of 7^ %, and remitted to his client $ 370. What com- 
mission did he charge? 

42. When a laborer's wages are increased from 2^^ 
per hour to 25^, what is the per cent of increase, correct 
to the nearest .1 %? 
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43. A merchant gains 20 % when he sells goods at 
wholesale. If his retail price is 20 % above his wholesale 
price, find his gain per cent when he sells at retail. 

44. A merchant sold a couch for $ 15, which was at a 
discount of 25 % from the marked price. If his gain 
was 20 %, find what per cent the marked price was 
above cost. 

45. A dealer gained 200 % by selling matches at the 
rate of 2 boxes for 3^. What per cent would he have 
gained, if he had sold them at the rate of 3 boxes 
for 5^? 

46. A dealer gained 25 % when he sold lemons at 25^ 
per dozen. What per cent did he gain on those that he 
sold at the rate of 3 for 10 ^ ? 

47. A dealer bought 50 bu. of white lime at 20^ per 
bushel and paid $ 4 for having it hauled. At what price 
per peck must he retail it to make a profit of 60 % ? 

48. Two successive discounts of 20% and 12^% on a 
bill of goods amount to $ 21. What is the bill ? 

49. If 35^ interest is charged for $ 100 for 1 month, 
what rate per cent per annum is charged ? 

50. At what price must an article costing $0.80 be 
marked so that after deducting 16f % from the marked 
price a dealer may make a profit of 12^ % ? 

51. Goods are marked to sell at a profit of 60 %, if sold 
at retail; the retail price is fixed at 33^% above the 
wholesale price. Find the gain per cent on the goods when 
sold at wholesale. 
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^2. A invests 40 % of his money at 3.5 %, 35 % of it at 
4 %, 10 % of it at 6 %, and the remainder at 5.5 %. What 
average rate of interest does he make on his money ? 

53. An article was marked at $ 4, but was sold at a dis- 
count of 20 % and 12^%. Find the selling price. 

54. A man charges $ 30 a month rent for property that 
costs him $ 5000. The outlay on the property for a cer- 
tain year was : taxes of $ 1.50 per $ 100 on an assessed 
valuation of $3500; fire insurance 90^ per $100 on a 
policy of $ 4000 ; repairs $ 31.50. What was the per cent 
of net income for that year ? 

55. The assessed valuation of the property of a certain 
town is $ 1,250,000. How many mills tax must be levied 
on each dollar to raise $ 5000 ? 

56. At what price must an article costing $3.20 be 
marked so that after deducting 20% from the marked 
price a profit of 25 % may be made ? 

57. Find, correct to the nearest cent, the interest on 
$ 1100 from Nov. 22 to Feb. 28 of the following year, 
if the rate is 5%. 

58. Find the gain on an article that sold for 30/^ at a 
profit of 500%. 

59. A dealer bought lemons at 20 ct. a dozen and 
twice as many at 30 ct. a dozen. If he mixed them 
and retailed them all at 40 ct. a dozen, find his gain 
per cent. 
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60. The publisher's price for a book is $ 0.90, but he 
sells to retailers at a discount of 16f %. If the retailer sells 
the book at the publisher's price, what per cent does the 
retailer gain ? 

61. What should be the selling price per pound of a 
mixed spice formed of 8 lb. costing 50 ct. per pound, 8 lb. 
costing 40 ct. per pound, and 4 lb. costing 60 ct. per 
pound, in order that the profit may be 25 % ? 

62. A dealer sold 2 lots for $1000 each, gaining 26% 
on the one and losing 20 % on the other. Find his gain or 
loss. 

63. A boy buys apples at the rate of 4 for 1 ^ and twice 
as many at the rate of 2 for 1^. If he sells them all at 
1^ each, find his gain per cent. 

64. A piece of property was taxed $ 33.60 at a tax rate 
of f of one per cent. Find the assessed value of the 
property. 

65. Green coffee loses 10% of its weight in roasting. 
At what price must the grocer sell the roasted coffee to gain 
20 %, if he paid 27^ per pound for the green coffee ? 

66. If envelopes are bought at the rate of $ 1 per 1000 
and retailed at the rate of 2 for 1^, what is the gain 
per cent ? 

67. If a manufacturer sells goods to a retailer at a 
profit of 20 % and the retailer sells them to the consumer 
at a profit of 25%, what fractional part of the cost of 
the goods to the consumer is the cost of manufacturing 
them ? 
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68. I sold coal at $6.25 per ton, thereby making a 
profit of 25 %, and a total profit of $ 250. How many tons 
did I sell? 

69. My agent purchased for me 154,014 lb. of com at 
$0.60 per bushel (56 lb.) He prepaid freight amounting 
to 5^ per hundredweight and charged me a commission of 
2%. Find the total cost of the com. 

70. A farmer's herd of 20 cows averaged 8.75 lb. of 
milk daily for the month of November. The milk tested 
3.6% butter fat which he sold at 32^ per pound. What 
was his income for the month ? 

71. A dealer bought a bunch of 72 bananas for $0.90. 
He retailed half of them at the rate of 2 for 5^, a dozen of 
them at the rate of 3 for 5^, and the remainder at 1^ each. 
Find his gain per cent. 

72. A tax of $22,315 is to be raised in a town whose 
property is assessed at $ 4,275,800 and 624 polls. If the 
polls are assessed at $ 1.50 each, what must be the rate of 
taxation ? 

73. Find the duty on a rug 16 ft. by 12 ft., whose 
dutiable value is $ 120 and on which there is charged 
a specific duty of 10^ per square foot and 40% ad 
valorem. 

74. A house and lot cost $ 2500 and $ 1850 respectively. 
The house was insured for ^ of its value at |-%. If the 
house was destroyed by fire within a year, and the lot was 
sold for $ 2350, find the gain or loss. 
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75. If a building is insured for $6000 and the annual 
premium is $ 19.20, find the annual rate per $ 100. What 
is the rate per $ 100 for 2 years ? What is the rate per 
$100 for 3 years? 

76. Find the annual premium that a man must pay on 
a 20-year endowment policy for $ 10,000 taken out April 1, 
1913, if the insured was bom December 20, 1887. 

77. July 1, A borrowed $200 at 4^%, and when the 
principal had amounted to $ 203.75, he paid the debt. On 
what date did he make pajnnent ? 

78. My agent purchased for me 1000 bu. of wheat 
at $ 0.80 per bushel. I sent him a check for $ 856, which 
paid the cost of the wheat, freight charges amounting to 
$40, and his commission. What rate of commission did he 
charge me ? 

79. What is the interest for 1 year on a $ 10 postal 
savings certificate, the rate of interest being 2 % ? • 

80. If the income from $100 invested in a certain 
kind of stock was $ 4.3846, estimated correct to the near- 
est tenth of a mill, find the investor's rate of income, esti- 
mated correct to : 

(1) The nearest one per cent. 

(2) The nearest tenth per cent. 

(3) The nearest hundredth per cent. 

(4) The nearest half per cent. 

(5) The nearest quarter per cent. 

81. When 6% stock pays 4% on the investment, 
what is its market value, if the rate of brokerage is ^ % ? 
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82. What rate of dividend does stock pay, if an in- 
vestor realizes 4^% on his investment, the stock costing 
him $ 120 per share ? 

83. A sent his broker $2445 to pay for 40 shares of 
P. R. R. stock (par value S 50), brokerage ^%, Find the 
market value of each share. 

84. Find the profit on 20 shares of stock (par value $ 50), 
bought at $ 58^ per share and sold at $ 60J, if two semi- 
annual dividends oi 2^% each were received between the 
transactions, brokerage J % on the sale and the purchase. 

85. What sum must be invested in stock at 199%, 
paying quarterly dividends of 2 %, in order that the annual 
income may be $ 200, brokerage |^ % ? 

86. A laborer deposited $ 100 in a savings bank at the 
beginning of a year, and withdrew principal and in- 
terest at the beginning of the next year. How much 
was he entitled to, if the savings bank paid 3% interest 
compounded quarterly ? 

87. What must be paid for suflScient P. R. R. stock 
(par value $ 50) selling at $ 61 per share, brokerage -J %, 
to yield the investor an annual income of $ 375, if this 
stock pays a semiannual dividend of 3 % ? 

88. When 6 % stock (par value S 50) is bought at S71J 
per share, brokerage J %, what rate of income, correct to 
the nearest .01 %, does it pay the investor ? 

89. When 6 % stock pays 5 % on the investment, what 
is the market value, if the rate of brokerage is J % ? 
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90. Type metal is made from antimony and lead 
mixed in the ratio of 1 part of the former to 4^ parts of 
the latter. Find, correct to the nearest .01 of a pound, 
the amount of each substance in a ton of type metal. 

91. How many posts set 12 ft. apart are necessary to 
fence a rectangular tract of land 8 rd. wide, containing 
2 A.? 

92. A rectangular piece of land containing 1-J-A. is 
121 yd. long. Find its width. 

93. A piece of land in the form of a trapezoid contains 
4 A. If the length of one of the parallel sides is 118 rd. 
and of the other 10 rd., how far are they apart ? 

94. What must be the market value of 6 % stock (par 
value $50) in order that it may pay an investor 4% 
interest on his money, the rate of brokerage being J % ? 

95. The diameters of two cylindrical vessels of the 
same shape are 3 ft. and 4 ft. If the first holds 27 gal., 
how much does the second hold ? 

96. A and B entered into partnership. A invested 
$500 for 10 mo. and gained $50; B invested his capital 
for 6 mo. and gained $ 60. What was B's capital ? 

97. A lady found that if she paid $1.10 per yard for 
silk, she would lack $ 1.20 of having enough to pay for the 
quantity desired, but that if she paid $ 0.85 per yard, she 
would have $ 1.80 remaining. How much money had she ? 

98. Through my broker I sold $ 4000 U. S. 2s at 
101 J % and invested the proceeds in railroad stock at 
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126 J %. The stock bought pays a quarterly dividend of 
1J%. Find the change in my annual income and the sui^ 
plus from the sale of the bonds, brokerage |^ % on the sale 
and the purchase. 

99. The altitude of a prism is 12 ft. Its base is a right 
triangle with an hypotenuse 15 ft. long, and one side 12 ft. 
long. Find the lateral area and the volume of the prism. 

100. A man at the age of 25 years took out an ordinary 
life policy for $ 1000 ; at the age of 30 years a twenty- 
payment life policy for another $ 1000 ; at the age of 35 
a fifteen- payment endowment policy for another $ 1000 ; 
he died at the age of between 39 and 40 years. By how 
much did the amount of insurance exceed the sum of the 
premiums paid ? 

loi. Copy and fill out the following note, dating it July 
1 of the current year, and makiag it payable at the expi- 
ration of 60 days. Use appropriate names and explain the 
transaction that this note would require. Write such in- 
dorsements as are necessary before the Quarryville Na- 
tional Bank will cash the note : 




^uoppyoille, pio,,^ 



•a Ikt d(«7 rf 8^ narini, ■ f ii b o rt jmm, fmrnln io 

pgg to Hhmordmof . — mt 



wUkaatdnfalaa^n, for oaltf MMtvd 
duauT TMM Diuam 
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I02. Find the amount due on the following note Dec. 
31, 1913. When is the note due ? 



yfA^t^/^/THtft^t^i^ after date for value received .^iL---pronii8etopoyto 

the order of -^ <^^^^^^^!^^^n/^-- ^ ^ -—^ - ,— * 

C!Zo'^JL^^..c^^»>t^^^/t.£^.^^^ ^ , ■ — .^ — ■> " nnflif»np, 

with interest At the rate of ^ per cent, per annum *if»ii>r /^^J^/^ ^^^y^- 
Payable *i» C^^.2£;^^.^^y^^^^^'^..^.^^^^>»^;g^'^^,^^,^^ 
No Due. --JPj2.>^^^^yil>t 



103. Find the area of the regular hexagon whose side is 
4rd. 

104. A tract of land in the form of a square containing 
10 A. was divided into 4 equal lots and fenced. At $ 1.50 per 
rod, find the cost of the fence necessary to inclose the 4 lots. 

105. A and B are 180 yd. apart and walk toward each 
other, A walking 2 yd. while B walks 3 yd. How far 
will each walk before they meet ? 

106. A pole 10 ft. long casts a shadow 12 ft. long at 
the same time that a tree casts a shadow 60 ft. long. How 
high is the tree ? 

107. Write a promissory note dated Sept. 1 of the cur- 
rent year, payable in 60 da., with yourself as payee and 
H. P. Worth as maker. Properly indorse the note for dis- 
count and find the proceeds, if discounted at a bank in 
your state Sept. 1, 
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io8. Copy and fill out the following draft, making 
yourself drawer, and W. C. Dunlap drawee. Date the 
draft May 15 of the current year and make it payable 
60 days after sight, face $ 50 : 



After filling out a form like the above, write the accept- 
ance. Explain which of the three gets the $ 50, and from 
whom. When is the draft due? Who holds the draft 
after it has been paid ? 

109. A Pittsburg firm drew a sight draft for $ 1000 on 
a New Orleans firm and had the draft cashed at a Pitts- 
burg bank. How much was received for it, exchange being 
at ^ % discount ? 

no. A lawn 60 yd. long and 50 yd. wide is surrounded 
by a walk 6 ft. wide. Find the cost of graveling this walk 
at $ 0.12 per square yard. 

111. A sphere w^hose radius is 6 in. weighs 324 oz. 
Find the weight of a sphere of the same material whose 
radius is 10 in. 

112, Find the diagonal of a cube whose edge is 10 inches. 
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113. One man can build a fence in 9 days, working 
10 hours a day ; another can build it in 4^ days, working 
8 hours a day. In how many days can they build it 
together, working 6 hours a day? 

114. Two thirds of my money equals four fifths of 
yours. If we put our money together, what part of the 
whole will you own ? 

115. A cylindrical tank 40 ft. high and 15 ft. in diam- 
eter is represented in a drawing as 15 in. high. What 
is the length of the diameter as represented in the 
drawing ? 

116. A painter received $3 per day for his labor and 
paid $ 5 per week for his board, that being his only ex- 
pense ; at the expiration of 10 wk. he had saved $ 100. 
How many days was he idle ? 

117. A and B are 180 yd. apart and travel in the same 
direction. A travels 3 yd. while B travels 5 yd. How 
far will each travel before B overtakes A ? 

118. Three men invested jointly $3000, and after a 
certain time, when the gains were to be divided, it was 
found that A was entitled to $ 3 as often as B to $ 4 and 
C to $ 5. Find the investment of each. 

119. Find the volume of a triangular pyramid the sides 
of whose base are 52 ft., 56 ft., and 60 ft., and whose 
altitude is 21 ft. 

120. Find, correct to the nearest .01 of an acre, the 
area of a circle whose radius is 5 chains. 
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121. How many ^-in. cubes can be placed in a box 
4^ in. long, 2^ in. wide, and 2 in. high ? 

122. A farmer drills his corn in rows 2|- ft. apart. 
How many rods are there in the width of a field that 
contains 160 rows, the outside ones being 1 yd. from the 
fence ? 

123. A high wind that has a velocity of SO mi. per 
hour exerts a force of 4.428 lb. per square foot. What 
force would such a wind exert on a tight board fence 
80 yd. long and 6 ft. high ? 

124. If it requires 1 lb. of barbed wire of a certain 
kind for each wire in a rod of fence, how many pounds 
of wire would be required to build a fence of 3 wires 
around a field, the sides of which measure 90 rd., 75 rd., 
60 rd., and 52 rd. ? 

125. A year consists of 365 da. 5 hr. 48 min. 49.7 sec. 
How much time is lost in 4 yr. by counting 365 da. 
to the year ? 

126. Find the missing term in each of the following : 

a;:f = f:l l:^ = x:4 

127. Find V2I X 42 X 200 by first reducing the num- 
bers to their prime factors. 

128. How many cubic feet of masonry are necessary 
to build the breast of a dam, if the wall is 8 ft. thick at 
the base, 4 ft. thick at the top, 40 ft. long, and 8 ft. high ? 
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129. The quantity of air taken into the lungs at each 
ordinary inspiration of an adult is on an average 30 cu. 
in. Assuming that he takes 17 inspirations per minute, 
how many cubic feet of air does he breathe in 24 hr. ? 

130. If f of A's money equals f of B's, then f of B's 
is what part of A's ? 

131. Find the lateral area of the frustum of a cone the 
radii of whose bases are 10 ft. and 4 ft. respectively, and 
whose altitude is 8 ft. 

132. Two men are to receive $ 48 for painting a bam. 
If they work together 6 days and then one of them fin- 
ishes the work in 4 days more, how much should each 
receive ? 

133. What is the diameter of a wheel which makes 
480 revolutions in going a mile ? 

134. One pipe can fill a tank in 20 hr. and another 
can fill it in 10 hr. The tank can be emptied by a spigot 
in 15 hr. If the tank is empty and the pipes and spigot 
set to flow at the same time, in how many hours will the 
tank be filled ? 

135. One geographic mile equals one minute of the 
earth's equatorial circumference, or about 6086 ft. Find 
the circumference of the earth in statute miles. 

136. A woman deposited $200 in a savings bank at 
the beginning of the year and withdrew principal and 
interest at the end of 18 mo. How much was she entitled 
to, if the savings bank paid 3 % interest compounded semi- 
annually ? 
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137. If a ball 1 ft. in diameter weighs 24 lb., what is the 
weight of a ball ^ ft. in diameter, made of the same material? 

. 138. A bam valued at $ 2400 was insm^d for ^ of its 
value. Find the annual premium, if the rate charged was 

5 2.60 per $ 1000 of insured value. 

139. Six men agreed to do a piece of work in a certain 
time, but, two of them failing to come, the work was pro- 
longed 5 days. How long would it have taken the 6 men 
to do the work ? 

140. Find the length of the diagonal of a rectangular 
solid 12 ft. long, 9 ft. wide, and 10 ft. high. 

141. 1 cu. in. of steel weighs as much as 7.83 cu. in. 
of water. Find the weight of 1 cu. ft. of steel, water 
weighing 62.5 lb. per cubic foot. 

142. Find the number of square feet in a square whose 
perimeter is 1 chain. 

143. To hold silage sufficient for a herd of 10 cows for 

6 mo., allowing each cow 40 lb. daily, a silo should have 
a diameter of 10 ft. and a height of 25 ft. How many 
cubic feet will this silo hold ? 

144. The area of a rectangle is 490 sq. ft., and its length 
is to its width as 5 is to 2. Find its perimeter. 

145. Find the area of an equilateral triangle each of 
whose sides is 4 rods. 

146. A field in the form of a rectangle contains 

7 A. 80 sq. rd. ; it is 40 rd. long. How many rods of 
fence are necessary to inclose it ? 
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147. A dealer gained 15% when he sold bran at $ 1.15 
per hundredweight. What per cent would he gain by 
selling it at $ 22.50 per ton ? 

148. A woman paid 45^ for a dozen eggs that weighed 
21 oz. At this rate what is a dozen eggs worth that 
weighs 28 oz. ? 

149. The four sides of a tract of land measure 108J 
rd., 116| rd., 75 rd., and 100 rd. The last two sides 
form a right angle. Find the number of acres in the 
tract. 

150. Find the interest on $ 60 for 1 day at 6 %. 

151. A class of 150 pupils was examined in grammar, 
20 % of them being boys and the rest girls. If 16f % of 
the boys and 20 % of the girls failed, what per cent of the 
class passed ? 

152. At what price must I purchase 3% stock (par 
value $ 100) to secure the same rate of income that I ob- 
tain from 4 % stock (par value $ 50) purchased at $ 59^ 
per share, brokerage J % in each case ? 

153. What is the cost of a city square, exclusive of 
streets, at $1000 per acre, if the square is ^ of a mile 
long and 3^ of a mile wide, measuring from the center of 
a 60 ft. street on each side ? 

154. A father willed $ 6600 to his two sons, whose ages 
are 11 years and 16 years respectively, so that they may 
have equal siuns on coming of age, if the money is 
loaned at 5% ; how much did each receive ? 
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155. A whitewash adopted by the United States 
Government is composed of 10 parts of freshly slaked 
lime to 1 part of hydraulic potash, and the whole is mixed 
with salt water. How much potash must be mixed with 
2 bu. 2 pk. of lump lime, if the lump lime in slaking 
doubles its volume ? 

156. A school was open 20 da. during a certain month ; 
6 pupils attended every day, 8 attended 19 da., 4 attended 
18 da., 4 attended 17 da., and 1 attended 8 da. Find 
the average daily attendance for that month. 

157. Find the average cost per pound of 10 lb. of Japan 
tea costing 76 p per pound, 40 lb. of Formosa costing 60^ 
per pound, 80 lb. of Salada costing 60^ per pound, and 
90 lb. of Ceylon costing 70^ per pound. 

158. A man owns the northwest comer lot, rectangular 
in form, fronting 100 ft. on New Street, which runs east 
and west, and 80 ft. on State Street, which runs north 
and south. Along each street a pavement 10 ft. wide is 
taken from the lot. Back 20 ft. from each street the 
ground is staked out for a house fronting 40 ft. on New 
Street, the house to be 30 ft. wide. 

(a) Make a drawing, scale ^ in. to 10 ft., representing 
the outline of the pavements, the lot, and the cellar of the 
house. 

(6) Find the number of square yards of the lot that re- 
mains after the pavement is made and the house built. 



SUPPLEMENT 

LATITUDB AND LONOITUDB 

1. To locate places on the surface of the earthy a circumference 
called the meridian of Greenwich, is supposed to be drawn through 
Greenwich, England, and the north and south poles of the earth. 
Halfway, or 90**, from either pole another circumference, called the 
equator, is supposed to be drawn east and west around the earth. 
These two circumferences divide each other into two equal parts of 
180** each. 

2. The meridian of a place is the half circumference supposed to 
be drawn from pole to pole through the place. It is divided by the 
equator into two equal parts of 90** each. 

3. The meridian of Greenwich is called the prime meridian, and 
its opposite meridian, or the other half of the circumference of which 
the prime meridian is one half, is the 180th meridian. 

4. The latitude of a place is its distance from the equator measured 
in degrees upon the meridian of the place, and is north or south 
according as the place is north or south of the equator. 

6. The longitude of a place is the distance in degrees on the equa- 
tor from the prime meridian to the meridian of the place, and is 
east or west according as the place is east or west of the prime 
meridian. 

6. Parallels of latitude are circumferences extending east and west 
around the earth parallel to the equator. 

387 
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7. The following truths are evident: 

1. AU places on tJie equator have no latUvde. 

2. All places on the same parallel of latitude have the same latitude, 

3. AU places on the prime meridian have no longitttde. 

4« AU places on the same meridian have the samA longitude. 

5. ITie greatest latitude that a place may have is 90^, 

6. The greatest longitude that a plaice may have is 180^, being 
the distance from the prime median to the 180th meridian, 

SzerdM 1 
How far and in what direction by the shorter arc is : 

I. 76** N. from 30** K? 2. 5*» N. from 70** N.? 

3. 50** S. from 90** S.? 4. 5(f S. from 40** S.? 

5. 40^ N. from 45** S.? 6. 90** S. from 20** N.? 

7. 26** E. from 10^ K? 8. 26** E. from 90** E.? 

9. 110** W. from 60** W.? 10. 25** W. from 65** W.? 

II. 140** E. from 140** W.? 12. 16** W. from oB"" K? 

LONOITUDB AND TIME 

8. The earth rotates on its axis from west to east in 24 hours. 
This makes the sun appear to revolve about the earth from east to 
west once in the same time. 

Since the sun appears to revolve through 360° in 24 hours, its apparent motion 
is 15° per hour, 15' per minute, and 15" per second. 

It is noon at any place when the sun is on the meridian of that place, and 
since the sun apparently moves 16° from east to west in 1 hour, it is then 1 p.m. 
16° east of that place, 11 a.m. 16° west of it, 2 p.m. 30° east of it, 10 a.m. 80° 
west of it, and so on. From this we see that a difference of 16° in the lon- 
gitude of two places makes a difference of 1 hour in their time. Similarly, a 
difference of 16' in their longitude makes a difference of 1 minute in their time, 
and a difference of 15" in their longitude makes a difference of 1 second in their 
time. Hence : 
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9. ^ of the number of degrees, minutes, and seconds in the difference 
of longitude of two places equals the number of hours, minutes, and 
seconds in the difference of their 



time. 

10. IS times the number of 
hours, minutes, and seconds in 
the difference of time of two 
places equals the number of 
degrees, minutes, and seconds 
in the difference of their longi- 
tude. 

Remark. It is evident from 
§ 8 that places east of any given 
meridian have later time and those 
west of it earlier time than places 
on the meridian. 

11. This figure shows the 
times on different given me- 
ridians when the time is noon 
on the meridian of Greenwich. 



MIDNIGHT 




NOON 



Bzercise 2 



(Refer to figure, Sec. 11, in answering the questions of this exercise ; answer 
as many as possible orally.) 

State how many degrees and in what direction by the shorter arc is : 

45^ W. from 60° E. 
120° E. from 30° W. 
135° E. from 165° W. 
120° W. from 120° E. 

30° east of 15° W. 
60° west of 45° E. 
90° west of 120° W. 
60° east of 150° E. 



I. 135° E. from 30° E. 


2. 


3. 75° W. from 15° W. 


4. 


5. 15° E. from 105° E. 


6. 


7. 30° W. from 120° W. 


8. 


State what meridian is : 




9. 45° east of 75° E. 


10. 


II. 30° west of 60° W. 


12. 


13. 30° west of 120° E. 


14. 


15. 15° east of 90° W. 


16. 
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Observe that : 

If A and B stand for two cities, and A is west of B, A's time is 1 hour earlier 
(slower) than B*s for every 16° that A is west of B. 

If A and B stand for two cities, and B is east of A, B's time is 1 hour later 
(faster) than A*s for every 16° that B is east of A. 

What is the time at : 

17. 90** E. when the time at 30** E. is 6 p.m.? 

18. 150** W. when the time at 90° W. is 2 p.m.? 

19. 30° E. when the time at 75° E. is 4 p.m.? 

20. 15° W. when the time at 60° W. is 9 a.m.? 

21. 45° W. when the time at 15° E. is 1 p.m.? 

22. 60° E. when the time at 30° W. is noon ? 

On what meridian is the time : 

23. 3 P.M. when the time at 60 W. is 6 p.m.? 

24. 4 A.M. when the time at 90° W. is 2 a.m.? 

25. 10 A.M. when the time at 60° E. is 8 a.m.? 

lUastratiye Examples 

I. The longitude of Chicago is 87° 34' 8" W., and of Boston 71° 
3' 30" W. When it is 10 a.m. at Boston, what is the time at Chicago ? 

87° 34' 8" W. is the longitude of Chicago. 
71° 8' 30'' W. is the longitude of Boston. 
16° 30' 38" is the difference of longitude. 

^ of the number of degrees, minutes, and seconds in the difference of longi- 
tude of two places equals the number of hours, minutes, and seconds in the differ- 
16)16 30 38 ence of their time. 

J — Q — ^ .-. 1 hr. 6 min. 2.5 sec. is the difference of time, cor- 
rect to the nearest tenth of a second. 

hr. min. sec. 

10 A.M. is the time at Boston. 
1 6 2.5 is the difference of time. 
8 53 57.5 A.M. is the time at Chicago. 

The difference of time is subtracted from the time of Boston, since Chicago is 
west from Boston, and, therefore, has earlier time than Boston. 
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2. When it is 3 hr. 45 min. a.m. Wednesday at Paris, longitude 
T 20' 30" E., it is 9 hr. 11 min. 57.5 sec. p.m. Tuesday at Omaha. 
Eind the longitude of Omaha. 

da. hr. min. sec. 

4 3 46 is the time at Paris. 

8 21 11 67.6 is the time at Omaha. 

6 33 2.6 is the difiference of time. 

6 83 2 6 ^^ times the number of hours, minutes, and seconds in 

'g the difference of time of two places equals the number of 
gg — 77 — Q^^ degrees, minutes, and seconds in the difference of their 
time. 

Since the time is later at Paris than at Omaha, Omaha must be west of Paris. 

98'' 16' 37.6" is the distance of Paris from Omaha. 
2° 20' 22 '' is the distance of Paris east from the prime meridian. 
96^ 66' 16.6" is the distance of Omaha west from the prime meridian. 
.-. 96"" 66' 16.6" W. is the longitude of Omaha. 



Exercise 8 

1. The longitude of St. Louis is 90** 15' 16" W., and of New 
Haven, 72'' ho^ 34" W. When it is 6 p.m. at New Haven, what is 
the time at St. Louis ? 

2. The longitude of Philadelphia is 75** 9' 5" W., and of San Fran- 
cisco 122^ 26' 15" W. What is the time in Philadelphia when it is 
noon at San Francisco ? 

3. The longitude of Rome is 12* 27' 14" E., and of New York 74** 
3" W. When it is 11 p.m. Tuesday at New York, what time is it at 
Rome? 

4. The time at Qalveston, Texas, is 6 hr. 9 min. 9.9 sec. earlier 
than the time on the prime meridian. What is the longitude of 
Galveston, Texas ? 
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Standard Time 

12. For the convenience of business in general and of railroads 
especially, a system of standard time has been adopted ; it was put 
in force in the United States on Sunday, Nov. 18, 1883. This 
system practically divides the country into four belts and adopts the 
local time of a meridian in each belt as the common time for all 
places in that belt. 

13. The standard belts are : 

(1) Ecutem, whose standard time is the local time of the 76th meridian. 

(2) Central, whose standard time is the local time of the 90th meridian. 

(3) Mountain, whose standard time is the local time of the 105tii me- 
ridian. 

(4) Pacific, whose standard time is the local time of the 120th meridian. 

14. It is evident that within each of these belts the standard time is uni- 
form and that the time of each belt differs from that next to it by exactly 
one hour. 

NoTB 1. It was intended that each standard meridian should govern the belt 
7} degrees on each side of it, but there have been some slight variations from 
this, due to the fact that railroad companies often change time at important 
railroad centers near a boundary when such centers are not located on the 
boundary. 

NoTB 2. The Eastern belt includes all territory between the Atlantic and an 
irregular line drawn from Buffalo to Charleston, S.C., the latter city being its 
southernmost point. The Central belt includes all the territory between this 
eastern line and another irregular line drawn from Bismarck, N.D., to the 
mouth of the Bio Grande. The Mountain belt includes all the territory between 
the last named line and nearly all the western boundaries of Idaho, Nevada, and 
Arizona. The Pacific belt includes all the territory of the United States between 
the western boundary of the Mountain belt and the Pacific coast. 

Note 3. It is evident that in any belt the local time of places east of the 
standard meridian is faster, and that of places west slower, than the standard 
time. 



15. 
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Exercise 4 

1. When it is noon in the Eastern belt, what is the time in each 
of the other belts ? 

2. When it is noon by Mountain time, what is the time in each of 
the other belts ? 

3. Find the difference between the standard time of New York 
and that of Chicago, longitude 87° 34' 8" W. 

4. In traveling from Philadelphia to San Francisco would a trav- 
eler find his watch too slow or too fast, and by how many hours ? 

5. How much slower is local, or sun, time than standard, or 
railroad, time at longitude 77° 3(y W.? 
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6. When it is noon at the 75th meridian west, is the local time 
of places that are east of the 75th meridian and in the Eastern belt 
faster or slower than railroad time ? 

7. A traveler that left San Francisco at noon Sunday, Pacific 
time, arrived in New York at noon Friday, Eastern time. How long 
did it require to make the journey ? 



PUBLIC LANDS 

16. Most of the public lands north of the Ohio Biver and west of 

the Mississippi are laid out by lines 
running north and south and east 
and west. 






0) 

■I" 

-I 



Base Line 

Fig. I. 



17. The method is to select a 
point in a tract and through it 
establish a north and south line 
called a principal meridian, and an 
east and west line called a base line. 
Lines are run parallel to the prin- 
cipal meridian and to the base Hue 
at intervals of 6 miles, thus divid- 
ing the tract into townships that 
are approximately 6 miles square. 



A series of townships extending north 
and south is called a range; a series 
extending east and west is called a tier. 
Tiers are numbered north and south 
from the base line ; ranges are numbered 
east and west from the principal me- 
ridian. A township is designated by 
the number of the tier and the number of 
the range in which it is located. 

Thus, township marked A, Fig. 1, is desig- 
nated T. 3 N., R. 2 E., read township three 
norths range two east, which means that A is 
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in the third tier north of the bajse line and in the second range east of the 
principal meridian. 

18. A township is divided into sections approximately * 1 mile square 
and numbered as shown in Fig. 2, beginning at the northeast corner. 

19. A section is divided into quarter-sections, 
and the township, section, and quarter-section 
corners are permanently marked. 

Quarter-sections may be sub-divided if desired, 
into half-quarter-sections and quarter-quarter- 
sections. 



N.iof Sec, 12 






S.iof 



S£4of 
Sec./2 



Fig. 3. 



Exercise 6 

1. How many square miles are there in a township ? 

2. How many acres are there in a section ? in a half-section ? 
in a quarter-section ? in a quarter-quarter-section ? 

In Examples 3-8 make drawing as in section 16 and locate with 
respect to the principal meridian and the base line : 

3. T. 2K, R. 3W. 4. T.2K, R. 2E. 
T. 4N., R. IW. 6. T. IN., R. 3E. 
T. 2S., R. 2W. 8. T. 3S., R. 2E. 
Read N.W. \, Sec. 12, T. 3 N., R. 1 W. 
Read S. |, Sec. 30, T. 2 N., R. 4 W. 
Read W. |, Sec. 10, T. 2 S., R. 3 W. 

Make drawing as in section 19 and locate each of the following 
tracts of land ; give the number of acres in the tract : 
12. S. ^ofN.W. i. 13. W. lofS.E. i. 

14. S.E. J of N.E. i. 15. S.W. i of N.W. i. 

IfETRIC SYSTEM 

20. The metric system of weights and measures has been adopted 
by nearly all the countries of Europe and South America and by 

P Townships and sections would be exact squares if it were not for the fact that 
the meridians converge ; that is, all north and south lines meet at the North Pole. 
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Mexico. Its use is permitted in the United States, and even required 
in certain work of the departments of the Government, such as the 
medical work of the Navy and the War Departments. It is the 
legal system of Porto Rico and the Philippines. 

21. The fundamental unit of the metric system is the meter — the nnit of 
length. From this the units of capacity (liter) and weight (gram) were derived. 
All other units are the decimal subdivisions or multiples of these. The three 
units named are simply related ; thus : 

A liter is a cube .1 of a meter on an edge. 

A gram is the weight of a cube of pure water ,01 of a meter on an 
edge at the greatest density of water, S9.Sf* Fahrenheit 

22. The metric tables are formed by combining the words ^^ meter/' 
" gram/' and " liter " with the six prefixes here shown : 



Fnllxet 


Meaninc 


Unitf 


mill!- 


.001 






cen ti- 


• .01 






ded- 


.1 




' meter for length 






prefixed to 


gram for weight 


deka- 


10 




liter for capacity 


hecto- 


100 






kilo- 


1000 . 







SS. The primary unit of length is the meter ; it is equal to 39.37 
inches nearly. 

|iiii|iiii|iiii|iiir|iiii|tiji|ini|itii|ini|iiii|iiii|iiii|tiimiff|iiii|jiii|iiii|iin|ii 



3 



6 



8 



v i 'l | 'i ' | i ]i>iy|\T/l'i'/lfi'lv|')|'ifi'i'i'i'|t'|y^ 



8 10cm. 



JllJ 



4 in. 



Iltlllllllllllllllllllltlllllirihllltllltltllllllllh 
Comparison Scale : lo Centimeters and 4 Inches. 
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Table of Measures of Length 



84T 



10 mmimetm (mm) 


= 1 centtnefer (cm) = 0.3937 in. 


10 centimeters 


= 1 decimeter (dm) 


10 decimeters 


= 1 meter (m) = 89.37 in. 


10 meters 


= 1 dekameter (Dm) 


10 dekameters 


= 1 hectometer (Hm) 


10 hectometers 


= 1 kOometer (Km) = MO rd. 


10 kilometers 


= 1 myriameter (Mm) 



Note. Important units are printed in italic type. 

26. A quantity expressed in different metric units may be expressed and read 
without reduction in any denomination desired, or in more than one denomina- 
tion ; just as we now express a sum of money made up of $7000, $26, 6 d., 5^, 
2 m., in one denomination, $7026.652, which is sometimes read 70£5,65£ dollars, 
and sometimes seven thousand twenty-Jive dollars, sixty-five cents, two mills. 

Thus, 4Kn» 6Dm 6™ 4«™ 2™" may be expressed 4066.042»», and read four tho%^ 
sand sixty-five and forty-two thousandths meters, or 4, kilometers, 66 meters, 4J8 
millimeters, 

26. The metric system is a decimal system and therefore reductions from one 
denomination in it to another may be made by simply moving the decimal point 
to the right or to the left. 

Thus, 1826n»™ = 182.5«n = 18.26*" = 1.826", 
and 0.638"> =6.38*°> =63.8«n =688™". 



Exercise 6 
Read: 

1. 7^" in hectometers ; in dekameters ; in meters. 

2. 726™" in centimeters ; in decimeters ; in meters, 

3. 5*^™ in meters ; in centimeters ; in millimeters. 

4. 6" 6*" in decimeters ; in centimeters. 

5. 4^ 65" 375*^ in meters. 

Write: 

6. 2S^^ in meters. 

7. 375"" in meters. 

3. 1425.62" in kilometers, meters, and millimeters. 
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1 Sq.lnch 



ISq. 
Cm. 



27. In square measure the units are squares 
whose sides are the units of length, as in our 
system. For land measure a square 100 meters 
long called an are (meaning <<area") is the unit. 



28. 



Table of Measures of Surface 



100 aquart ndOmeten (vnm 


I) .= 1 tquan centimeter (Qcm) = 


0.166 sq. 


m. 


100 squaie centimeten 


= 1 square decimeter (4dm) 






100 square decimeters 


_ f 1 square meter (qm) _ 
■" llcenUre(cA) 


10.764 S9./r. 


100 centares 


= 1 are (*) 


119.6 59- 


yd. 


100 ares 


= 1 hecUre (Ha) 


2.6 ii. 





29. In square measure in the metric system 100 units of any denomination 
make one of the next higher denomination; therefore, reductions from one 
denomination to the next higher or lower may be made by moving the decimal 
point two places to the left or two places to the right. 



Exercise 7 

Express : 

1. 4^™ in square decimeters; in square centimeters. 

2. 65**™ in square meters. 

3. 4^1™ 6**™ in square meters ; in square decimeters. 

4. 425*" in ares. 

5. 4*^ 6*®" in square meters; in square decimeters. 

6. 1.5**^™ in square meters ; in square millimeters. 

7. 14* 7*°" in ares ; in hectares. 

8. 75832.4*° in hectares, ares, and centares. 

9. 45.674°* in hectares, ares, and centares. 
10. 456.78* in hectares, ares, and centares. 
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80. In cubic measure the units are cubes 
whose edges are the linear units. The cubic 
meter (sometimes called the stere, meaning >r 
" solid ") is the unit of volume. 



ICuJnch 



/Cm, 



81. 



Table of Measures of Volume 



Z 



1000 cubic mimmeters (cmm) = i cubic centimeter (ccm) 
1000 cubic centimeters = 1 cubic decimeter (odm) 

1000 cubic decimeters = 1 cubic meter (p^^), or stere (>) = 36.316 cu. ft. 



82. 



Scale of Cubic Measure 




_ - , Exercise 8 

Bead and express : 

1. 4.579***" in cubic decimeters. 

Thus, 4.679 = 4679 thousandths. 
.-. 4.679«»»« = 4679«i» 

2. 5.4®**" in cubic decimeters ; in cubic centimeters ; in cubic milli- 
meters. 

3. 7.5**™ in cubic meters ; in cubic millimeters. 

4. 146.760*^ in cubic meters and cubic decimeters. 
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5. 1*~ loemm ^ cubic meters. 

SUOOBSTIOH. 1«™ 10«"»"» = .000001e»«» + .000000010e»»«. 

6. 16**" in cubic meters; in cubic centimeters; in cubic milli- 
meters. 

7. 260**" in cubic meters; in cubic decimeters; in cubic milli- 
meters. 

8. 4462.15*^^ in cubic meters, cubic decimeters, and cubic centi- 
meters. 

88. The primary unit of capacity is the liter which is exactly one 
cubic decimeter ; it is equivalent to 1.0567 liquid quarts or 0.908 diy 
quarts. 

84. Table of Measures of Capacity 



10 millilitepi (ml) = 1 centiliter (ci) 

10 centiUtera = 1 decUiter (Ai) 

10 dacUiter. = 1 titer (l) = { JSy'^^i/S^.) 

10 Utew = 1 dekaliter (Dl) 

10 dekaliters = 1 hectoliter (Hi) ={Ji*il?gSi 

10 hectoliter! = 1 kUoUter (Kl) ^ ' ^ * 



Exercise 9 

1. Eead 8^ in hectoliters; in dekaliters; in liters. 

SuGOESTioN. See Sec. 26. 

2. Bead 275"^ in centiliters ; in liters ; in deciliters. 

3. Express 3* 2** 5°^ in liters. 

4. Express 7** 8®^ 6"^ in liters ; in milliliters. 

5. Read 4000°^ in centiliters ; in deciliters ; in liters. 

6. Read 380™^ in deciliters ; in centiliters ; in liters. 

7. Express 2^ 5™ 3^ in liters. 

8. Express 7™ 4* 8* in liters. 
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Measures of Weight 



weight f=i PI n 

35. The primary unit of weight is the I 

gram, which is the weight of one cubic v J v ^ v ^ 

centimeter of pure water at a tempera- Relative Size of Avoirdn- 

ture of 39.2 degrees Fahrenheit; it is pole Ounce, 3o-Gram, and 

equivalent to 15.432 grains. Troy Ounce Weights. 



36. Table of Measures of Weight 



10 wSmgrnm (ms) 


= 1 centigram (eg) 


10 centigrams 


= 1 decigram (ds) 


10 decigrams 


= 1 gram («) = 16.4SS gr. 


10 grams 


= 1 dekagram (pg) 


10 dekagrams 


= 1 hectogram (Rs) 


10 hectograms 


= 1 kaogram (Kg) = s.a0M lb. (avoir.) 


10 kilograms 


= 1 myriagram (Mg) 


10 myriagrams 


= 1 quintal (q) 


10 ^luintals 


= 1 Metric Ton (MT) = 2104.6 lb. (avoir.) 



Note. 1"« = 0.0164 gr. • 

Note. It is evident that a liter of water weighs 1 kilogram and that 1000 
liters weigh 1000 kilograms, or 1 metric ton. 

Exercise 10 

1. Bead 7^ in hectograms ; in grams. 

SuGOBSTioN. See Sec. 26. 

2. Bead 2^ in grams ; in centigrams ; in milligrams. 

3. Bead 2000°* in centigrams ; in decigrams ; in grams. 

4. Bead 2.455* in grams and milligrams. 

5. Bead 7200.005* in kilograms, grams, and milligrams. 

6. Express 2^ 7» 3"« in grams. 
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87. 



Eqaivalents 
Metric Units ezpresaed in Terms of Common Units 



Unite 


BquivalenU 


Approziiiiate Bquivalents 


1 kilometer 


0.62137 mile 


220 rods 


1 meter 


39.37 inches 


1.1 yards 


1 centimeter 


0.3037 inch 


0.4 inch 


1 hectare 


2.471 acres 


2.5 acres 


1 square meter 


1.1060 square yards 


1.2 square yards 


1 square centimeter 


0.155 square inch 


0.16 square inch 


1 cubic meter 


1.8079 cubic yards 


1.3 cubic yards 


1 cubic centimeter 


0.061 cubic inch 


0.06 cubic inch 


1 hectoliter 


2.83774 bushels 


3 bushels 


lUter 


0.9081 quart (dry) 


0.9 quart (dry) 


lliter 


1.05668 quarts (liquid) 


1.06 quarts (Uquid) 


1 metric ton 


2204.6 pounds 


1 long ton 


1 kilogram 


2.20462 pounds (avoir.) 


2.2 pounds 


1 gram 


15.4324 grains 


15.4 grains 



88. Common Units expressed in Terms of Metric Units 


Unite 


Bquivalente 


Approxiniate Bquivalents 


linch 


25.4001 millimeters 


25 millimeters 


Ifoot 


0.304801 meter 


0.3 meter 


1 yard 


0.914402 meter 


0.9 meter 


ImUe 


1.60935 kilometers 


1.6 kilometers 


1 square inch 


6.4516 square centimeter 


6.5 square centimeters 


1 acre 


0.4047 hectare 


0.4 hectare 


1 square yard 


0.8361 square meter 


0.8 square meter 


1 cubic inch 


16387.2 cubic millimeters 


16 cubic centimeters 


1 cubic yard 


0.7646 cubic meter 


0.75 cubic meter 


1 gallon 


3.78543 liters 


3.75 Uters 


1 bushel 


0.35239 hectoliter 


0.35 hectoliter 


1 ounce (troy) 


31.10348 grams 


31.1 grams 


1 ounce (avoir.) 


28.3495 grams 


28.35 grams 


1 pound (troy) 


0.37324 kilogram 


0.38 kilogram 


1 pound (avoir.) 


0.45359 kilogram 


0.45 kilogram 
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39. The Metric System of Weights and Measures was first adopted 
in France in 1799. The system is almost universally used for scientific 
measurements. The following objections have been seriously urged 
against its general use^ but as the public is becoming more and more 
familiar with it, these objections are disappearing. 

It has been urged that : 

1. The unit base, the meter, is too large to be clearly apprehended 
by the young and uninstructed. 

2. The decimal division is too difficult, and is unsuited to practical 
purposes. 

3. The unit of length should be some dimension of the human body. 

4. It is inconvenient to think in one system and deal in another. 

5. The decimal unit has failed when applied to the circle. 

6. The adoption of the system would invalidate land titles. 

7. The meter has never been correctly determined and never 
will be. 

Some advantages are as follows : 

1. Easiness of apprehension by pupils old enough to understand 
the decimal system of notation. 

2. The facility with which the tables may be learned owing to the 
uniformity of scale. 

3. The facility of reduction from one denomination to another of 
the same kind of quantity. 

4. The simplicity of the relations of the units of surface, solids, 
capacity, and weight, to the units of length. 

5. Its adoption would simplify international communication, since 
it is so generally used by other nations. 

Exercise 11 

(In changing from one system to another, use equivalents, page 862.) 

1. Find, correct to the nearest hundredth, the number of milli- 
meters in 2 inches. 

2. Find the approximate number of kilometers in 5 miles. 
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3. A cask containing 120 liters contains, approximately, how 
many liquid quarts ? 

4. 2000 pounds (avoir.) are equal, approximately, to how many 
kilograms ? 

5. 10 miles are equal, approximately, to how many kilometers ? 

6. A square foot is equal, approximately, to how many square 
centimeters ? 

7. A cubic centimeter of water weighs a gram. Show that a 
cubic decimeter, or a liter, of water weighs a kilogram, and that a 
cubic meter weighs a metric ton. 

8. Find the weight of a liter of milk, if it is 1.03 times as heavy 
as water. 

9. Find the weight of 2*" of silver, which is 10.47 times as heavy 
as water. 

10. How many cubic centimeters does a flask hold that has a capac- 
ity of 5«^? 

11. Find the weight of a milliliter of water. 

12. A certain flask holds 2.5^ of water; how many liters does it 
hold ? how many cubic decimeters ? 

13. Find in milligrams the weight of a centiliter of alcohol, which 
is .792 times as heavy as water. 

14. If a field yielded on an average 15™ of wheat per hectare and 
each hectoliter of wheat yielded 55^ of flour, how many metric tons 
of flour did the field yield, if it is 60.5^ long and 24^^" wide ? 

15. The weight of the olive oil in a certain flask is 36» 600°«. How 
many cubic centimeters of this oil are there, if it is .915 times as 
heavy as water ? 

16. A piece of steel bar 1" long, S^ wide, and 5*»" thick weighs 
how many kilograms, steel being 7.81 times as heavy as water ? 

17. How many kiloliters of water will a tank hold that is 4.5" 
long, 2.4" wide, and 4" deep ? Find the weight of the water in 
metric tons. 
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COMPOUin) PROPORTION 

40. A compound ratio is an expression denoting the product of two 
or more simple ratios. 



1:2 
Thujs, 3:4 
6:6i 
times S measured by 4<i times 5 measured by 6. 



is equiyalent to } x } x {, and may be read, I measured by jf, 



41. A compound proportion is a proportion one or both of whose 
ratios are compound. 

42. In a proportion whose second ratio is compound, the first 
extreme equals the product of all the terms in the means divided 
by the product of all the terms in the last extreme. 



Thus, let a; : 8 = 



4:6 

6:7 

18:9 



Multiplying by 8x6x7x9, we have 3x6x 7 x0x| = 3x?x/xj)fx|x?x?; 
or, 6x7x9xx = 3x4x6x8. 



niustratlYe Examples 

I. If 20 horses, each consuming 12 quarts of oats daily, eat 262^ 
bushels in 5 weeks, how many horses, each consuming 8 quarts 
daily, will consume 210 bushels in 10 weeks ? 

Let X = the number of horses required. 

Amount of stock Daily allowance Quantity Time 
X horses 8 qt. 210 bu. 10 wk. 

20 horses 12 qt. 262} bu. 6wk. 
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The amount of stock required is inversely proportional to the daily allow- 
ance of a horse, and to the length of time the horses are fed, and directly pro- 
portional to the quantity consumed. 

8 



«:20 = 



12 

210 

5 



10 



Hence. ^^ = 20 x 12 x 210 x 6 ^^^^^ 
8 X 262J X 10 

Exercise 12 

1. If 21 bu. of oats are required to feed 8 horses 7 da., how many 
bushels would be required to feed 16 horses 3 da.? 

2. If a train running at the rate of 30 mi. per hour runs 240 mi. 
in 8 hr., in how many hours would it run 360 mi., running at the 
rate of 45 mi. per hour ? 

3. A lot 121 yd. long and 80 yd. wide contains 2 A. ; how wide 
must a lot 220 yd. long be to contain 3^ A. ? 

4. A wheel 6 ft. in circumference makes 880 revolutions in going 
a mile ; how many revolutions would a wheel 4 ft. in circumference 
make in going 3520 ft. ? 

5. If a man working 10 hr. per day can build a wall 24 ft. long, 
10 ft. high, and two bricks thick, in 2 da., in how many days of 8 hr. 
each can 3 men build a wall 30 ft. long, 8 ft. high, and 3 bricks 
thick ? 

6. If a mow of hay 32 ft. long, 16 ft wide, and 16 ft. high 
lasts 8 horses 20 wk., how many weeks will a mow of hay 28 ft long, 
20 ft wide, and 12 ft. high last 5 horses ? 

CUBE ROOT 

48. The cuhe root of a given number is the number which cubed 
will produce the given number. 

Thus, the cuhe root of 64 is 4, since 4« = 64 ; the cube root of ^ is f , since 
(f)8 = ,«^ ; the cube root of .126 is .6, since (.6)* = .126. 
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44. The symbol ^, written before a number, indicates that the 
cube root of the number is to be taken. 

Thus, V^^ read the cube root of X7^ equals 8. 



Exercise 18 

1. Name the cube root of : 8; 27; 125; 64; \\ -^. 

2. Name the cube root of: 1; 1000; 1,000,000; .001; .000001. 

3. Find the cube root of: .008; .027; .064; .125. 

4. Find the cube root of : :^; fj; yf^; tV?; ^. 

5. Find the cube root of 216. 

Thus, 216 = 2x2x2x8x3x3 

= (2 X 3) X (2 X 3) X (2 X 3) 
= 6x6x6. 
Therefore, v^2l6 = 6. 

Find the cube root of : 

6. 1728 7. 2744 8. 3375 9. 13,824 

10. Find the length of a cube which contains 64 cu. in. 

SuoGBSTioN. Since the number of cubic units in a cube is equal to the cube 
of the number of units in its length, then the number of units in its length is 
equal to the cube root of the number of cubic units in the cube. 

Find the lengths of cubes that contain : 

11. 125 cu. in. 12. 343 cu. in. 13. 729 cu. in. 

General Rules for Extracting Cube Root 

46. The cube root of numbers may be found by the following rule : 

1. Point off the number into periods of three figures each, beginning 
with the units, 

2. Take the cube root of the nearest cube number below that eocpressed 
by the first period on the left, for the first figure of the root 
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3. Subtract the cube of the Jirst figure of the root from the fira 
period of the number, and annex the next period to the remainder for a 
dividend. 

4. Take three times the square of the root found for a trial divisoTy 
and divide the dividend, exclusive of the two right-hand figures, by it 
for the next figure of the root. 

5. Take three times the root previously found multiplied by the last 
figure found for the first correction, and the square of the last figure 
found for the second correction. 

6. PUiee the right-hand figure of the first correction one order to the 
right of the trial divisor, and the right-hand figure of the second correc- 
tion one order to the right of the first correction, then take the sum of 
the trial divisor and the two corrections for the complete divisor. 

7. Multiply the complete divisor by the last figure of the root now 
found, and subtract the product from the dividend. 

S. If the root is not fully found, annex the next period of the number 
to the remainder for a dividend and again find the trial divisor, the 
next figure of the root, the corrections, and the complete divisor as 
before; and so continue till aU the periods of the number have been used. 

9. Should a cipher occur in the root, annex two ciphers to the trial 
divisor to form the next trial divisor, and annex another period to the 
dividend. 



lUustrative Examples 



I. Extract the cube root of 45,118,016. 

1866 



46ai8'016 
27 



8x3x3 = 27 


18118 


3x8x6=: 46 




5x5= 26 
8176 


16876 


8 X 86 X 85 = 8676 


2243016 


8x36x 6= 680 




6x 6= 86 




378886 


2243016 



Explanation : 
Point off the numbers into 
periods of three figares each, he- 
ginning at units. The greatest 
number whose cube is contained 
in 46 is 3, which is the first figure 
of the root. Cube 3 ; subtract the 
result from 46, and annex 118 to 
the remainder, making the divi- 
dend 18,118. Take 3 times the 
square of 3, or 27, for a trial 
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divisor. Divide 18,118, exclusive of the two right-hand figures, by 27, making 
allowance for corrections to be added, for the next figure of the root, which is 
found to be 6. Take 8 times 3 times 6 for the first correction, and set it one 
place to the right of the trial divisor. Take the square of 6 for the second cor- 
rection, and set it one figure to the right of the first correction. The sum of the 
trial divisor and the two corrections, 3175, is the complete divisor. Multiply 
8175 by 5, the last figure of the root found, subtract the product 16,876 from 
18,118, and annex 016 to the remainder, making the dividend 2,243,016. Take 3 
times the square of 35 for the trial divisor. Find as before the next figure of the 
root 6, the first correction 630, the second correction 36, the complete diyisor 
878,836, the product 2,243,016, and the remainder 0. The cube root is 366. 

2. Extract the cube root of 25, correct to the nearest hundredth. 



25.'000'000 
8 



12.924 



3 X 2 X 2 = 12 ] 


L7000 


3x2x9= 54 




9x9= 81 
1821 ] 


L6389 


3 X 29 X 29 = 2623 


611000 


3x29x2 = 174 




2x2 = 4 




264044 


608088 


3 X 292 X 292 = 256792 


102912000 


3 X 292 X 4 = 3604 




4x4= 1( 


J 


2661426( 


J 102457024 



ETplanaUon : 
Separate the number into 
periods of three figures each 
right ward and leftward from 
the decimal point. The cube 
root is found to be nearer to 
2.92 than 2.93. Therefore 
2.92 is the cube root of 26, 
correct to the nearest hun- 
dredth. 



Exercise U 

Extract the cube root of : 

I. 3375 2. 195,112 3. 17,676 

4. 50,663 5. 421,876 6. 681,472 

7. 1,442,897 8. 16,777,216 9. 28,094,464 

ID. 46,118,016 II. 131,096,612 12. 176,616,000 
Extract the cube root, correct to the nearest hundredth, of : 

13. 25 14. 126 15. 4.6 

16. 3.76 17. 300 18. .005 
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19. Extract the cube root of |^. 

Suggestion. Since f x J x | = j}, the cube root of JJ = }. 

Note. If a fraction in its lowest terms is a perfect cube, its terms are per- 
fect cubes. If the terms of a fraction in its lowest terms are not perfect cubes, 
it is best to reduce the fraction to a decimal before extracting the cube root. 



23. f to hundredths 
27. if to hundredths 



Extract the cube root of : 




20- V2S 21- tWt 


22. 12^ 


24. -,%'V »5- tWi^ 


«6. 5|^ 



TABLES OF DENOMIKATE AMOUNTS 

(For Reference) 



United States Honey 

10 mills = 1 cent 
10 cents = 1 dime 
10 dimes = 1 dollar 
10 dollars = 1 eagle 

Although the gold dollar is no longer 
coined, it is represented by 26.8 grains 
of standard gold .9 pure. The stand- 
ard silver dollar consists of 412.5 
grains of standard silver. A 11 gold and 
silver coins are .9 pure metal and .1 
copper. 

Counting 

12 units = 1 dozen 
12 dozen = 1 gross 
12 gross = 1 great gross 
20 units = 1 score 



Paper 

24 sheets = 1 quire 
20 quires = 1 ream 
2 reams = 1 bundle 
5 bundles = 1 bale 



Dry Measure 

2 pints = 1 quart 
2 quarts = 
8 quarts = 

4 pecks = 



5 pecks = 



1 small measoie 

1 peck 

1 bushel stricken 

measure 
1 heaped bushel, 
nearly 

The heaped bushel, which contains 
about 5 pecks, or ^ of a stricken bushel, 
is used in measuring com in the ear, 
potatoes, apples, lime, turnips, and 
various other substances. 

A stricken bushel equals about f of 
a cubic foot, and a cubic foot equals 
about f of a stricken bushel. 

A heaped bushel is about ff of a 
cubic foot, and a cubic foot is about ^ 
of a heaped bushel. 

Two bushels of com in the ear are 
considered the equivalent of one bushel 
of shelled corn. 

The standard bushel is a cylindrical 
vessel whose inner diameter is 18.5 
in. and depth 8 in. ; it contains 2160.42 
cu. in. 
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Liquid Heaauxe 

4 gills = 1 pint 
2 pints = 1 quai*t 
4 quarts = 1 gallon 

31 i gallons = 1 barrel 

2 barrels = 1 J 



Nearly all kinds of liquids are sold 
in the United States on the basis of 
231 cu. in. to the gallon ; but ale and 
beer are sold on the basis of 282 cu. in. 
to the gallon. 

The barrel (31} gal.) and the hogs- 
head (63 gal.) in the above table 
represent meaaures. In practice a 
barrel holds from 28 gal. to 43 gal. , and 
a hogshead from 54 gal. to 63 gal. 

In mixing liquid medicines druggists 
use Apothecaries' Fluid Measure, 
which is as follows : 
00 minims (ni) = 1 fluid dram (/ 3 ) 
8 fluid drams = 1 fluid ounce (/ 3 ) 
16 fluid ounces = 1 pint (O.) 
8 pints = 1 gallon (Cong.) 

A minim is about a drop. 

An ounce bottle holds a fluid ounce, 
or ^ of a pint ; a 2-ounce bottle, } of 
a pint ; a d-ounce bottle, ^ of a pint ; 
and so on. 

Troy Weight 

24 grains = 1 pennyweight 

20 pennyweights = 1 ounce 
12 ounces = 1 pound 

NoTB. The unit of weight for pre- 
cious stones is the carat, which equals 
4 diamond-grains, or about 3} troy 
grains. Pearls are sold by the dia- 
mond-grain. The term carat is also 
used to denote the purity, or fineness, 
of gold, 24 carats denoting pure gold. 



The troy pound contains 6760 
grains, which is also the unit of apothe- 
caries' weight. 

Medicines are sold in prescriptions 
by apothecaries' weight, which is as 
follows : 

1 pound (ft)) = 12 ounces (3) = 
96 drachms (3) = 288 scruples (9) = 
5760 (gr.) 



16 ounces (oz.) 
26 pounds 1 
28 pounds J 

4 quarters 



Avoirdupois Weight 

= 1 pound (lb.) 
= 1 quarter (qr.) 

(1 hundredweight 
(cwt.) 
20 hundredweight = 1 Ton (T.) 

Note 1. 1 lb. avoir. = 7000 troy 
grains. 

NoTB 2. The long hundredweight, 
112 pounds, and the long ton, 2240 
pounds, are used in custom houses and 
in some wholesale and retail transac- 
tions. 

Weights of a Bushel of Grain, Seed, 
and Other Produce 



Commodities 


Lb. 


Commodities 


Lb. 


Barley 


48 


Clover seed 


60 


Beans 


60 


Oats 


32 


Buckwheat 


48 


Peas 


60 


Bran 


20 


Rye 


66 


Com (shelled) 


66 


Timothy seed 


46 


Com (on cob) 


70 


Wheat 


60 



In Maryland and Pennsylvania the 
legal weight of a bushel of potatoes 
is 66 lb.; in the other states it is 
60 lb. 
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SUPPLEMENT 



Linear Mumm 

12 inches = 1 foot 
8 feet = 1 yatd 
5) yards = 1 rod 
820 rods = 1 Btatate mile 

The fniloiig (40 rd.) is now seldom 
used. 

Other Linear Units 

(1) A fathom = 6 feet, need at sea 
to measure cables, cordage, and the 
depth of the sea. 

(2) A hand = 4 inches, used in 
measoring a horse's height. 

(8) A geogimphic mile, or knot = 
6086 ft. = the length of one minnte of 
the equatorial circumference of the 
earth. 

(4) A league (England and U. S.) 
= 8 geographic miles, used to measure 
distances at sea. 

(6) A pace = 2| feet in ordmary 
walking, but 8.8 feet, or | of a rod, in 
stepping distances. 

(6) 7.92 inches = 1 Unk. 

(7) 100 links = 1 cham. 



Land Measure 
10,000 square links (sq. 11.) = 

16 square rods (sq. rd.) = 

10 square chains = 1 acre 



1 square 
chain 

1 square 
chain 



A square 
perch. 



160 square rods = 1 acre 

640acree = jl'"'r* 
I mile 

rod is sometimes called a 



Square Measure 

144 square inches (sq. in. ) = 

square feet = 

80} square yards = 

Cubic Measure 



1 square 
foot 

1 square 
yard 

1 square 
rod 



1728 cubic inches = 1 cubic foot 
27 cubic feet = 1 cubic yard 

1 cubic yard of earth is called a load. 

A pile of wood 8 ft. long, 4 ft. wide, 
and 4 ft. high is called a cord. 

24) cu. ft. of masonry is called a 
perch. 

Angles and Arcs 

60 seconds = 1 minute 
60 minutes = 1 degree 
90 degrees = 1 right angle 
90 degrees = 1 quadrant 
360 degrees = 1 circumference 

Weights of Ereryday Things 

A barrel of flour weighs 196 lb. 

A barrel of salt weighs 280 lb. 
A barrel of pork, beef, or fish 

weighs 200 lb. 

A bushel of coarse salt weighs 66 lb. 

A keg of nails weighs 100 lb. 

A firkin of butter weighs 66 lb. 

A keg of powder weighs 26 lb. 
A bushel of Portland cement 

weighs 06 lb. 

A bushel of loose lime weighs 70 lb. 

A cubic foot of water weighs 62} lb. 
400 cu. ft. of hay In the mow 

weighs 1 ton 



TABLES OF DENOMINATE AMOUNTS 



363 



Time 
60 seconds = 1 minute 
60 minutes = 1 hour 
24 hours = 1 day 
7 days = 1 week 
62 weeks = 1 year (nearly) 
866 days = 1 common year 
866 days = 1 leap year 
100 years = 1 century 

The exact length of the year is 866 
days 6 hours 48 minutes 49.7 seconds. 
But, as it is not convenient to have 
other than a whole number of days 
in a year, it has been decreed that : 

Every year whose number is not 
divisible by 4 shall consist of 866 days, 
called a common year. 

Every year whose number is divisible 
by 4 shall consist of 866 da3rs, called a 
leap year, except when it is a centen- 
nial year. 



A centennial year whose number is 
divisible by 400 shall be a leap year, 
and when not so divisible, a common 
year. 

Foreign Money 

4 farthings = 1 penny 

12 pence = 1 shilling 

20 shillings = 1 pound 

1 guinea = 2l8.; 1 crown = bs, 
1 florin =2». £1 = ^4.8666 

Note. In Canada the units of 
money are the same as in the United 
States. 

The standard unit of value in France 
is the franc ; its value in U. S. money 
is $0,193, or $1 = about 6.18 francs. 

The standard unit of value in Ger- 
many is the reichsmark, or the mark : 
its value in U. S. money is $0.2886, 
or 4 marks equals $0,946. 
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